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INTRODUCTION

This memorandum summarizes field activities, data results,
and data interpretations for work performed for the geo-
technical and hydrogeological predesign activities and sup-
plemental investigation for the Northside Sanitary Landfill
(NSL) and Environmental Conservation and Chemical Corporation
(ECC) sites. The locations of both sites are shown in Figure 1

The NSL site is a municipal solid waste disposal facility,
active since at least 1962. In addition to solid waste,
at least 16 million gallons of hazardous waste have been
disposed of in the landfill according to a RCRA 103C
notification signed by the Vice President of NSL. Leachate
from these wastes has been detected migrating into Finley
Creek and groundwater contamination was detected in onsite
monitoring wells.

The ECC site was a solvent recycling facility that was
engaged in recovery, reclamation, and brokering of primary
solvents, oils, and other wastes received from industrial
clients. Waste products were received in drums and bulk
tankers and prepared for reclamation or disposal. Drum
shipments to the site were halted in February, 1982.
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Feasibility Studies for each site and a Combined Alternatives
Analysis for both sites were completed and issued December 5,
1986. The U.S. EPA chose Combined Alternative No. 5, ground-
water interception and treatment plus capping, in its Record
of Decision signed September 25, 1987 to be the remedial
action for closing the site. The alternative includes the
following components:

o Deed and access restrictions to prevent future
development of the sites

o A multilayer cap over both sites that meets the
requirements of the Resource Conservation and
Recovery Act

o Rerouting surface waters to allow construction of
the groundwater interception system and to reduce
the potential for contaminant movement to surface
water through existing surface water drainageways

o Leachate collection and treatment for the NSL site

o Groundwater collection through an interceptor
trench and treatment for both sites

o Monitoring to ensure the effectiveness of the
remedial action

The predesign field investigation was performed to further
characterize physical and chemical conditions of both sites
in preparation for the design of the selected remedial
action. Three separate but related areas were investigated
during the study, as shown in Figure 2.

OBJECTIVES

The general objectives of the study were to investigate the
geotechnical characteristics of subsurface material for
engineering design purposes and to define the nature and
extent of contamination originating from the ECC site.

Specific objectives were to:

o Identify physical characteristics of the soil and
groundwater to aid in defining engineering design
parameters for excavation along the alignment of
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the proposed interceptor trench (Area 1; see
Figure 2)

o Classify soils in the proposed borrow area (Area 2)
and the existing landfill for suitability as fill
and landfill cover material

o Supplement existing information to further define
subsurface soil and groundwater conditions and
contamination in the area south of the ECC site
and southwest of the NSL site (Area 3)

APPROACH

To achieve the objectives, a field investigation program was
conducted in March through May 1988. It consisted of
sampling from soil borings, test pit excavations, cone
penetrometer probes, construction of piezometers and
monitoring wells, installation of a well for pump testing,
groundwater sampling and analysis, aerial photography, and
topographic surveying and mapping.

PERSONNEL

CH2M HILL personnel and their responsibilities during the
investigation were:

Team Member Responsibility

Al Sloan Project Manager
Janelle Williams Assistant Project Manager
Cindy Cruciani Hydrogeologist
Mark Evans Geotechnical Engineer
Rich Johns Geotechnical Engineer
Chris Lawrence Geotechnical Engineer
Louise Palmer Geotechnical Engineer
Mark Nielsen Geotechnical Engineer
Bob Brownfield Geotechnical Engineer
Scott Koeppel Geotechnical Engineer
Roger Huddleston Hydrogeologist
Jim Kennedy Hydrogeologist/Review Team

Leader
David Shekoski Sample Documentation
Angelo Liberatore Site Safety Coordinator
Jeff Reiser Sample Team Leader
Dan Chatfield Surveyor/Rodman
Joe Feyder Surveyor
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Richard Gibbs, Randy Rose, and Robin Hamlet of Black and
Veatch were also site safety coordinators during the inves-
tigation.

GEOTECHNICAL INVESTIGATION

Geotechnical characteristics were determined for the three
areas under investigation at NSL/ECC: Proposed borrow area,
proposed groundwater interceptor trench alignment area and
the supplemental investigation area south of ECC. Twelve
soil borings, 10 test pit excavations, and 10 cone pene-
trometer test (CPT) soundings were used in the proposed
borrow area (Figure 2) to determine the quantity of suitable
material available for use as fill or landfill cap material.
Soil borings and CPT soundings were advanced to depths up to
40 and 52 feet, respectively. Test pits were excavated to
depths of 10 feet. Samples were analyzed to define the
geotechnical characteristics of the borrow area soil.
Locations are shown in Figure 3.

Ten soil borings and 29 CPT soundings were used along the
proposed groundwater interceptor trench alignment (Figure 2)
to provi.de geotechnical and hydrogeological information
needed for design. Borings were advanced to depths up to
45 feet and CPT soundings were advanced to depths up to
35 feet. Boring and CPT sounding locations for this area
are shown in Figure 4. Sixteen field density tests were also
performed to evaluate the present landfill cap (Figure 4).

Three test pits were excavated south of NSL (Figure 4) to
provide geotechnical and hydrogeological information needed
to reroute Finley Creek. Two of the pits were excavated to
10 feet. However, water was encountered in the third pit at
5 feet and was terminated there.

Twenty-five soil borings were used in the supplemental
investigation area south of the ECC site (Figure 2) to
define hydrogeological conditions and to obtain samples for
chemical analysis. Boring locations are shown in Figure 5.
The borings were advanced through an upper topsoil/silty
material and into a sand and gravel unit. Soil borings were
advanced to depths of 12 to 42 feet and were terminated when
the contact between the sand and gravel unit and a hard,
glacial till aquitard was encountered.
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SOIL BORING

All soil borings were advanced using 3-3/8- or 4-1/4-inch I.D.
hollow-stem augers with a Mobile Drill B-61 (truck mounted)
or B-63 (ATV) drilling rig. The water supply for drilling
operations was obtained offsite from the fire department in
Zionsville, Indiana. Drilling services were provided by
ATEC Associates, Inc. of Indianapolis.

At all locations, plastic sheeting was placed on the ground
surface to hold any contaminated soils to minimize the pos-
sibility of surface contamination. Borings were sampled
continuously for geotechnical and chemical characteristics
using a 2-foot-long, 2-inch O.D. split-barrel sampler, in
general accordance with the standard penetration test (SPT).
The sampler was driven into the soil ahead of the lead auger.
Blow counts needed to penetrate the 2-foot interval were
recorded and the sample was described by a geotechnical
engineer or hydrogeologist using the Unified Soil Classifi-
cation System (USCS). Each soil sample was scanned at the
time of collection with an HNu photoionization detector or
an OVA organic vapor analyzer (Appendix A) and scanning
results were recorded on boring logs. Soil samples were
collected and saved for later geotechnical and chemical
analysis.

TEST PIT EXCAVATION

Test pits were excavated to an approximate maximum depth of
10 feet with a Cat 416 backhoe. In some places, the water
table was encountered before the 10-foot depth, and sloughing
of the side walls prohibited deeper excavation. Each test
pit was logged by a geotechnical engineer (See Appendix B).

CONE PENETROMETER TESTING

CPT soundings of subsurface soils in the borrow and inter-
ceptor trench areas provided near-continuous profiles of the
subsurface soils at each test location. In particular, the
cone soundings were performed to identify sand seams or
stringers that may not have been noted during boring.

CPT is a quasi-static method of measuring the penetration
resistance of a cone tip pushed into the subsurface. The
CPT apparatus was mounted on a truck with a 27-ton reaction
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force. The cone and rods, the loading frame, and the elec-
tronic components associated with the data output were
enclosed within a trailer on the truck. The cone used at
the first location had a 20 cm2 area (2.0-inch diameter).
However, the 20 cma cone was abandoned in favor of a 10 cm2

cone (1.4-inch diameter) because of poor data resolution.

Cone tips had 60 degree points (angles) and were pushed
hydraulically at a steady rate of 2 cm/s. Both penetro-
meters contained strain gauges above their tips to measure
vertical resistance and along the shafts above their tips to
measure the frictional drag of the soil at a point 5 cm
above the tips. Inclinometers were also located in the tips
to measure the angle of the cone and shaft, which may have
been deflected by boulders, cobbles, or very dense layers.

Information from the strain gauges was recorded at 5-cm depth
intervals, providing an almost continuous stratigraphic pro-
file. Tip resistance, frictional resistance, and inclination
were recorded on magnetic tape. The data and the friction
ratio (frictional resistance compared to tip resistance)
were printed as each sounding was run. Data from the
adjacent borings and monitoring wells were used to estimate
groundwater depths and overburden pressures for calculating
overconsolidation ratios and shear strengths of the soils
encountered in the soundings.

Raw data from the CPT are interpreted using a. computer and
must be considered approximate since no corroborative soil
samples were collected during testing. For example, computers
often misidentify hard clay deposits observed in soil borings
drilled near CPT sounding locations as silty or sandy material.
Therefore, profiles of interpreted in situ soil types are
provided on the CPT logs in Appendix C. Graphs of tip
resistance, friction resistance, friction ratio, and soil
behavior types are also presented on the CPT logs.

FIELD DENSITY TESTING

Sixteen field density tests were performed at various locations
on top of the landfill to evaluate the condition of the current
cover and its use as part of the final cap (Figure 4). Readings
were taken from the upper 6 inches of the daily cover by a
technician from ATEC Associates at the direction of a CH2M HILL
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geotechnical engineer. A Troxler model No. 3401 nuclear
density machine was used.

In most cases, a considerable amount of landfill refuse was
intermixed with the daily cover. Due to the lack of proper
soil cover over parts of the landfill, several density
locations had to be moved so they would not be taken directly
in the landfill refuse.

Bag samples were obtained from six of the test locations.
Modified Proctor moisture density relationships were deter-
mined for those samples (Appendix D).

SOIL SAMPLE SELECTION

Geotechnical Samples

ATEC Associates Geotechnical Laboratory performed the geo-
technical laboratory tests. The samples selected for
laboratory testing were representative of the units encoun-
tered during soil boring or test pit excavations. A total
of 150 samples were analyzed from 40 soil borings and
10 test pits as well as from the landfill surface. The
samples were tested for one or more of the following
parameters: moisture content, grain size, Atterberg limits,
coefficient of permeability, moisture density, and specific
gravity (Table 1).

Laboratory results from samples taken from the borrow area
and the existing landfill cover will be used primarily to
assess the type and quantity of material suitable for use in
this project. In particular, the material properties and
compactability were considered. The results from samples
taken from the interceptor trench area will be used
primarily to determine the strength properties of the soil
for estimating trench wall stability. The geotechnical
laboratory results as provided by ATEC are presented in
Appendix D.

Chemical Samples

Chemical soil samples were taken only from the soil borings
in the ECC supplemental investigation area to help define
the nature and extent of any contamination emanating from
the ECC site. Samples were placed in EPA-approved containers
and sent to an EPA contract laboratory for analysis (Table 2).
Target Compound List substances analyzed for are shown in
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" TABLE 1 *
NSL/ECC PREDESIGN INVESTIGATION

SAMPLE IDENTIFICATION MATRIX-SOIL SAHPLES FOR 6EOIECHNICAL LABORATORY ANALYSIS

SAMPLE
NUI1BER

NSLSB1GO-3
NSLSB100-9

NSLSB101-3
NSLSB101-6

NSLSB102-S

NSLSB103-BS1
NSLSB103-BSID
NSLSB 103-4
NSLSB103-B

NSLSB104-3
NSLSB 104 -4
NSLSBI04-B

NSLSB105-BS1
NSLSBI05-BSID
NSLSBI05-2
NSLSB105-5
NSLSB105-8

NSLSBI06-3

NSLSB107-4
NSLSB107-9

NSLSB108-2
NSLSB108-9

NSLSBI 09-4

NSLSB110-6
NSLSBliO-B

NSLSBI! 1-10
NSLSB111-BS1
NSLSB111-BSID

NSLSBI 15-2
NSLSBI 15-4
NSLSBI 15-5
NSLSB115-11B
NSLSBI IS- 13

NELSBI16-3
NSLSBI 16-4
NSLSBI 16-9
NSLSBI 16-10

SB = SOIL BORING
BS - BAG SAMPLE
D - DUPLICATE

LOCATION

NSLSB100

NSLSB101

NSLSB102

NSLSB103

NSLSB104

NSLSB105

NSLSB106

NSLSB107

NSLSB108

NSLSBI09

NSLSB 110

NSLSBI 11

NSLSB US

NSLSBI 16

DEPTH
(FT)

5.0 - 7.0
20.0 - 21.5

5.0 - 7.0
12.5 - H.5

10.0 - 12.0

0 - 15.0
0 - 15.0

B.5 - 10.5
16.5 - 20.5

6.0 - B.O
13.5 - 15.5
18.5 - 20.5

0 - 25.0
0 - 25.0

3.5 - 5.5
11.0 - 13.0
18.5 - 20.5

6.0 - 8.0

7.5 - 9.5
20.0 - 21.5

2.5 - 4.5
20.0 - 21.5

7.5 - 9.5

13.5 - 15.5
IB.5 - 20.5

23.5 - 24.5
0 - 15.0
0 - 15.0

3.5 - 5.5
8.5 - 10.5
11.0 - 13.0
26.0 - 27.0
31.0 - 32.0

5.0 - 7.0
7.5 - 9.5
20.0 - 21.5
22.5 - 24.0

COLLECTION
DATE

3/22/86

3/23/88

3/23/88

3/22/88

3/22/88

3/23/88

3/23/88

3/23/88

3/24/88

3/24/88

3/24/88

3/24/83

3/28/88

3/28/BB

SH1PHENT
DATE

3/23/88

3/23/88

3/23/88

3/23/88

3/23/88

3/23/BB

3/23/88

3/23/88

3/24/86

3/24/88

3/24/88

3/24/88)

4/01/88

4/01/88

HOISTURE
CONTENT

X
I

K
X

I

X
X

I

X
I
X

I
I
I
1
I

II

I
X

X
I

I

I
I

I
X
X

I

I

I
I

BRAIN
SIZE

X
X

(
X

I

X

I
I
X

X

X

X
X

X

I
I
I
I
I
I
X

X
X

X
X

I
X

ATTERBER6 PERMEABILITY HOISTURE SPECIFIC
LIMITS DENSITY 6RAVITV

X
X

X
X

X

X I X

X

X
X
I
I I I
I
X
X

X

X
X

I
X

I
x -

X X I

X

I
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^ TABLE 1
NSL/ECC PfvEDESIGN INVESTIGATION

SAMPLE IDENTIFICATION MATRIX-SOIL SAMPLES FOR 6E&TECHMICAL LABORATORY ANALYSIS

SAMPLE
NUMBER

NSLSB117-16,17

NSLSBI 1B-6. 7
NSLSBI 1B-8
NSLSBllfl-ll

NSLSBI 19-3
NSLSB119-4,5
NSLSB 11 9-9

NSLSB120-13, 13D
NSLSB 120- 1 4
NSLSBI 20- 14D

NSLSB121-9.10
NSLSB121-11
NSLSB121-12
NSLSB121-12D

NSLSB122-4,6
NSLSB 122-5
NSLS8122-10

NSLSB123-3
NSLSB123-3D
NSLSB123-5
NSLSB123-6
NSLSB123-7.8
NSLSB123-13

NSLSBI 24-4
NSLSB124-6
NSLSB124-9
NSLSB124-10

ECCSB02-5

ECCS603-3
ECCSB03-7
ECCSB03-B

ECCSB04-6
ECCSB04-7
ECCSB04-12.13

ECCSB05-5
ECCSB05-5D
ECCBS05-B
ECCSB05-12
ECCSB05-12D

ECCSS06-17

SB = SOIL BORIN6
D = DUPLICATE

LOCATION

NSLSBI 17

NSLSB 118

NSLSBI 19

NSLSB120

NSLSB 121

NSLSB122

NSLSB123

NSLSB124

ECCSB2

ECCSB4

ECCSB5

ECCSB6

DEPTH COLLECTION SHIPMENT MOISTURE
(FT) DATE DATE CONTENT

36.5 - 42.0 4/05/88 4/13/88

12.5 - 16.5 3/30/88 4/01/88
17.5 - 19.0
25.0 - 26.5 X

6.0 - 8.0 3/30/88 4/01/88 X
6.5 - 13.0 I
21.0 - 22.0

30.5 - 32.5 4/17/88 4/19/88
33.0 - 35.0
33.0 - 35.0

18.5 - 22.2 4/15/BB 4/19/88
23.5 - 24.3 I
26.0 - 27.8
26.0 - 27.8

8.5-10.5, 13.5-15.5 4/11/88 4/13/88
11.0 - 13.0 X
23.5 - 25.5

5.0 - 6.5 4/04/88 4/06/B8 X
5.0 - 6.5 I
10.0 - 11.5
12.5 - 14.0 X
15.0 - 19.0
30.0 - 31.4

7.5 - 8.7 4/16/88 4/19/88
12.5 - 13.8
20.0 - 20.6 X
22.5 - 23.2

8.0 - 10.0 4/16/88 4/19/88

4.0-6.0 4/05/88 4/06/86 I
12.0 - 14.0 X
14.0 - 16.0

10.0 - 12.0 4/14/88 4/19/88
12.0 - 14.0 X
22.0 - 26.0

B.O - 10.0 4/13/88 4/19/BB
8.0 - 10.0
14.0 - 16.0 X
22.0 - 24.0
22.0 - 24.0

32.0 - 34.0 4/12/88 4/13/88

GRAIN AUERBEKG PERMEABILITY MOISTURE SPECIFIC
SIZE LIMITS DENSITY GRAVITY

X

I
I

X
X

X
I
I

I
I
I
X

I

X

X
I

X
X

X

X

X

X

I
X
X

X
I
X
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^ TABLE 1
NSL/ECC PREDESIGN INVESTIGATION

SAMPLE IDENTIFICATION MATRIX-SOIL SAMPLES FOR GEOTECHNICAL LABORATORY ANALYSIS

SAMPLE
NUMBER

ECCSB07-4
ECCSB07-5
ECCSB07-9.10

ECCSBOB-9

ECCSB09-3

ECCSB10-B

ECCSBtl-5
ECCSB11-8
ECCSB11-9
ECCSB11-10
ECSSB11-11
ECCSBtl-12
ECCSBH-12D

ECCSB12-7
ECCSB12-9
ECCSB12-10

ECCSB13-7
ECCSB13-B
ECCSB13-16,19

ECCSB14-6
ECCSB14-7
£̂ 3814-8,9,10

ECCSB15-6
ECCSB15-7
ECCS615-11

ECCSB16-3
ECCSB16-3D
ECCSBlt-4
ECCSB16-7

ECCEB17-:
ECC3B!7-7,8

ECCSB1E-6
ECCSBIS-9,10

ECCSB19-15

ECCSB20-9
ECCSB2C-9D

SB = SCIL BORING
D - CJFJCATE

LOCATION

ECCSB7

ECCSB8

ECCSB9

ECCSB10

ECCSBIt

ECCSB12

ECCS813

ECCSB14

ECCSB15

ECCSBI6

ECCSB17

ECCSBIB

ECCSB19

ECCSB20

DEPTH C
(FT)

6.0 - 8.0
8.0 - 10.0
16.0 - 20.0

17.5 - 18.0

4.0 - 6.0

14.0 - 16.0

B.O - 10.0
14.0 - 16.0
16.0 - 18.0
18.0 - 20.0
20.0 - 22.0
22.0 - 24.0
22.0 - 24.0

12.0 - 14.0
16.0 - lfl.0
18.0 - 20.0

12.0 - 14.0
14.0 - 16.0

31.0-32.0,37.0-38.0

10.0 - 12.0
12.0 - 14.0
14.0 - 20.0

10.0 - 12.0
12.0 - 14.0
20.0 - 22.0

4.0 - 6.0
4.0 - 6.0
6.0 - 8.0
12.0 - 14.0

2.0 - 4.0
12.0 - 16.0

10.0 - 12.0
16.0 - 20.0

28.0 - 30.0

16.0 - 1B.O
16.0 - 18.0

ELECTION
DATE

4/11/88

4/12/68

4/17/88

4/13/88

4/05/88

4/07/88

4/11/88

4/08/88

4/07/88

4/15/68

4 /OB/ 68

4/14/68

4/15/88

4/15/88

SHIPMENT MOISTURE
DATE CONTENT

4/13/88
I

4/13/86

4/19/88

4/19/88

4/06/88 I

I

I

4/13/88

I

4/13/88
I

4/13/88 X

4/13/88
I

4/19/6B X
X

4/17/68 X

4/19/88 X

4/19/88

4/19/66

/

GRAIN ATTERBER3 PERMEABILITY MOISTURE SPECIFIC
SUE LIMITS DENSITY GRAVITY

I

X

X

X

X

X
I

I
X
I

I
X

I
X

X
X

X

X

I
X

X

I
I
I
X
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™ TABLE 1 *
NSL/ECC PREDESIGN INVESTIGATION

SAMPLE IDENTIFICATION MATRIX-SOIL SAMPLES FOR GEOTECHNICAL LABORATORY ANALYSIS

SAMPLE
NUMBER

PACKING SAND

NSLTP100-61
NSLTP100-B
NSLTP100-G2
NSLTP100-63

NSLTP101-61
NSLTP101-B
NSLTP101-62

NSLTP102-G1
NSLTP102-B
NSLTP102-62

NSLTP103-G1
NSLTP103-B
NSLTP103-62

NSLTP104-G1
NSLTP104-B
NSLTP104-62

NSLTP105-B1
NSLTPI05-B
NSLTP10S-B2

NSLTP 106-61
NSLTP106-B
NSLTP106-G2

NSLTP107-61
NSLTP107-B
NSLTP107-B2

NSLTP10B-61
NSLTP108-B
NSLTP108-62

NSLTP109-B1
NSLTP109-B
NSLTP109-62

NSLND1-8S1
NSLND3-BS2
NSLND6-BS4
NSLND9-BS5
NSLND11-BS6

LOCATION

NSLTP100

NSLTP101

NSLTP102

NSLTP103

NSLTP 104

NSLTP 105

NSLTP 106

NSLTP107

NSLTP10B

NSLTP 109

LANDFILL CAP
LANDFILL CAP
LANDFILL CAP
LANDFILL CAP
LANDFILL CAP

DEPTH COLLECTION SHIPMENT MOISTURE GRAIN ATTERBER6 PERMEABILITY HOISTURE SPECIFIC
(FT) DATE DATE CONTENT SIZE LIMITS DENSITY GRAVITY

4/19/88 4/19/88 I

3.8 4/05/88 4/06/88
3.8

a
4.0 4/05/88 4/06/88
3.6
5.6

3.0 4/05/88 4/06/88
7.5
8.0

4.0 4/05/88 4/06/68
4.0
9.0

5.0 4/05/88 4/06/BB
5.0
9.3

4.0 4/05/68 4/06/68
4.5
6.7

3.0 4/05/88 4/06/86
3.0 .
8.0

5.0 4/05/88 4/06/86
5.0
7.5

I
X X I

X

X I I I

X X I I

X I I I

I I X I

X I X X

X X I X

X X X X

3.0 4/04/83 4/06/86 X
3.0 X I I X X
7.0 I

3.0 4/04/88 4/06/68 I
8.0 X X I X I
8.0 X

0 - .5 3/25/88 3/25/88 X
0 - . 5 X X
0 - . 5 X X
0 - . 5 X X
0 - . 5 I X

BS = BAG SAMPLE
TP = TEST PIT
ND = NUCLEAR DENSITY TEST LOCATION



Table 2
SAMPLE IDENTIFICATION MATRIX—SOIL SAMPLES CHEMICAL ANALYSIS

NSL/ECC

Sample Depth
Number Location (ft)

ECCSB01-01 ECCSB01 0-11
ECCSB01-02 ECCSB01 0-11
ECCSB01-03 ECCSB01 11-13
ECCSB01-04 ECCSB01 13-15
ECCSB01-07 ECCSB01 19-21
ECC -DM
ECCSB02-06 ECCSB02 10-12
ECCSB02-08 ECCSB02 14-16
ECCSB03-06 ECCSB03 10-12
ECCSB05-15 ECCSB05 28-30
ECCSB06-13 ECCSB06 24-26
ECCSB06-20 ECCSB06 38-40
ECCSB07-13 ECCSB07 24-26
ECCSB08-01 ECCSB08 0-2
ECCSB08-05 ECCSB08 8-10
ECCSB09-06 ECCSB09 10-12
ECCSB10-07 ECCSB10 12-14
ECCSB11-07 ECCSB11 12-14
ECCSB12-03 ECCSB12 4-6
ECCSB13-09/10 ECCSB13 16-20
ECCSB14-01 ECCSB14 8-10
ECCSB14-02 ECCSB14 18-20
ECCSB15-03 ECCSB15 22-24
ECCSB15A-04 ECCSB15A 6-8
ECCSB16-11 ECCSB16 20-22
ECCSB18-14 ECCSB18 26-28
ECCSB18A-02 ECCSB18A 2-4
ECCSB18A-03 ECCSB18A 4-6
ECCSB18A-04 ECCSB18A 6-8
ECCSB18A-05 ECCSB18A 8-10
ECCSB18A-06 ECCSB18A 10-12
ECCSB18B-26/28 ECCSB18B 26-28
ECCSB18B-28/30 ECCSB18B 28-30
ECCSB19-13 ECCSB19 24-26
ECCSB20-13 ECCSB20 24-26
ECCSB21-06 ECCSB21 10-12
ECCSB21-08 ECCSB21 14-16
ECCSB21-11 ECCSB21 20-22
ECCSB23-07 ECCSB23 12-14
ECCSB23-10 ECCSB23 18-20
ECCFB01

DM * Drilling Mud
SB = Soil Boring Location
FB = Field BlanX

AMAN American Analytical and Technologies,
ALI Associated Laboratories, Inc., CA
CAMBR Cambridge Analytical Associates, MA
CENTR Century Laboratories, Inc., NJ
CLAYT Clayton Environmental Consultants, MI
DATAC Datachem, UT
HAZLE » Hazleton Laboratories, WI

Collection
Date

4-19-88
4-19-88
4-19-88
4-19-88
4-20-88
4-19-88
4-16-88
4-16-88
4-05-88
4-13-88
4-12-88
4-12-88
4-12-88
4-12-88
4-12-88
4-17-88
4-13-88
4-05-88
4-07-88
4-11-88
4-08-88
4-08-88
4-07-88
4-19-88
4-15-88
-14-88
-19-88
-19-88
-19-88
-19-88
-19-88
4-18-88
4-18-88
4-15-88
4-15-88
4-27-88
4-27-88
4-27-88
4-28-88
4-28-88
4-16-88

OK

Shipment
Date

04-19-88
04-19-88
04-19-88
04-20-88
04-20-88
04-20-88
04-18-88
04-18-88
04-06-88
04-14-88
04-13-88
04-13-88
04-12-88
04-12-88
04-12-88
04-18-88
04-13-88
04-06-88
04-07-88
04-12-88
04-11-88
04-11-88
04-07-88
04-19-88
04-15-88
04-14-88
04-19-88
04-19-88
04-19-88
04-19-88
04-19-88
04-18-88
04-18-88
04-15-88
04-15-88
04-28-88
04-28-88
04-28-88
04-28-88
04-28-88
04-18-88

Laboratory
Organics Metals

CLAYT
CLAYT
CLAYT
CLAYT
CLAYT
CLAYT
HAZLE
HAZLE
AMAN
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
AMAN
AMAN
HAZLE
HAZLE
HAZLE
AMAN
CLAYT
HAZLE
HAZLE
CLAYT
CLAYT
CLAYT
CLAYT
CLAYT
HAZLE
HAZLE
HAZLE
HAZLE
USTES
USTES
USTES
USTES
USTES
HAZLE

DATAC

DATAC
DATAC
DATAC

CAMBR
CAMBR
ALI
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR
ALI
ALI
CAMBR
CAMBR
CAMBR
ALI

CAMBR
CAMBR

DATAC

OATAC

CAMBR
CAMBR
CAMBR
CENTR
CENTR
CENTR
CENTR
CENTR
CAMBR

USTES = U.S. Testing Co., Inc., NJ

GLT592/38
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Appendix E. Each sample was chosen to represent a portion
of the hydrogeologic system to better define the extent of
contamination. Most samples were taken from the uppermost
sand and gravel unit underlying the ECC site. Results of
the chemical analyses are presented in Appendix F.

HYDROGEOLOGICAL INVESTIGATION

WELL INSTALLATION

Piezometers or monitoring wells were installed at each of the
three study areas. Although construction methods were iden-
tical, piezometers were installed for use as groundwater
level indicators, and monitoring wells were installed to be
used to sample groundwater for chemical analysis. Locations
of all wells are shown in Figures 3 through S. Both types
of wells were placed in borings drilled using either hollow-
stem auger or casing advancer methods. Wells were constructed
of 2-inch Schedule 40 PVC threaded standpipe and screen lengths,
Screen slot size was 0.02 inch.

A washed silica sand (No. 5) filter pack was placed in the
annular space across from the entire screened interval to a
height 1 to 2 feet above the top of the screened interval.
The level of the filter pack was sounded continuously using
a weighted measuring tape to ensure continuous placement.
The natural formation was allowed to collapse around well
screens in areas of flowing sand to form a natural filter
pack. The natural formation was also allowed to collapse 1
to 2 feet above the top of the well screen.

A thickened bentonite slurry seal was placed above the filter
pack in the annular space with a tremie pipe. The seal was
approximately 2 feet thick to isolate the screened zone. A
cement-bentonite grout was placed above the seal in the
annular space to the ground surface.

A concrete pad was constructed around each monitoring well
standpipe. A 5-foot-long, 6-inch-square locking protective
standpipe was installed over each monitoring well. Three
protective guardposts were installed around wells considered
to be in areas susceptible to vehicle traffic. Specific well
construction details are presented in Figure 6 and in the
appropriate soil boring logs (Appendix A). Wells were
developed by pumping until discharge water was clear.
Fifty-five to 100 gallons were removed from each well.



TOP OF RISER,
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BOTTOM
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SCREEN
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.'• • '.
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7*T. .'
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^

jr

'/,//
'//
//
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•

•̂ -r-H

A

B

— 2" O

PVC
STANDPIPE

C

D

E

-2"0
0.010
PVC
SCREEN

P

—^~

A
B
C
D
E
F

NSLSBP100

923.4
921.3
900.8
897.8
894.3
884.3

NSLSBP102

A
B
C
D
E
F

NSLSBP118

882.8
880.8
866.8
864.8
863.8
858.8

A
B
C
D
E
F

ECCMW14"

A
B
C
D
E
F

880.
878.
868.
866.
863.
853.7

ECCMW19B

860.
877.
863.
861.
858.4
848.4

932.1
930.3
920.3
917.3
915.3
905.3

NSLSBP119

882
879
865
863
862
857.7

ECCMW15

880. 3
878.8
868.8
866.8
864.8
859.8

ECCMW20

876.5
874.1
865.1
863.1
861.1
846.1

NSLSBP104

9J8.2
915.9
904.9
902.9
898.9
888.9

NSLSBP108

932.4
929.3
908.3
906.3
904.3
894.3

NSLSBP111

NSLSBP122

877.
876,
870.
868,
866.
861.1

ECCMW16

881.0
878.6
873.6
871.6
869.6
864.6

ECCMW21

882.6
879.8
865.8
863.6
862.8
847.8

NSLSBP124

880.
878.
872.
870.
868,
863.7

ECCMW17

883.0
880.8
873.8
871.8
869.8
864.8

ECCMW223

875.7
873.4
858.4
856.4
853.4
843.4

Notai:

'Elevation estimated using nearby soil boring elevation.

•Pump test well was constructed of 4" diameter PVC rather than 2".

923.6
921.6
907.1
905.1
903.1
893.1

ECCMW12

NSL3BP117

886.6
886.0
847
845
844
842

ECCMW13

885.
883,
882,
881.
873,
868.3

ECCMW18

879.9
877.2
866.5
864.5
862.2
857.2

883.3
880.2
878.2
877.2
876.2
866.2

ECCMW19A

879.9
877.7
873.7
871.8
8/1.1
867.6

ECCMW23 PUMP TEST WELL"

(Surface elevation
not available)

678.4
875.6
866.6
864.6
862.6
852.6

FIGURE 6
MONITORING AND OBSERVATION WELL
CONSTRUCTION DIAGRAM
IMSL/ECC TECH MEMO
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Piezometers

Five piezometers were placed in the borrow area. Well
screens were placed in a hard clayey/silty material in order
to obtain water level measurements to define excavation
design. Water levels in the borrow area are listed in
Table 3.

Five piezometers were also placed along the alignment of the
interceptor trench to obtain piezometric information
(Figure 4). Most of the piezometers in the trench area were
placed in fractured clay tills at a shallow depth (less than
40 feet), if possible, within a sandy zone. Piezometer
construction details are shown in Figure 6.

Monitoring Wells

Thirteen monitoring wells were installed in the area south
of the ECC site. The soil boring program delineated the
horizontal and vertical limits of the sand and gravel unit
that occur downgradient from the site. Monitoring wells
were placed where a sufficient amount of sand and/or gravel
was found during soil boring and where the wells would
probably be downgradient of contaminated zones. Wells were
placed approximately 10 feet upgradient of existing soil
borings. Soil boring profiles including HNu screening
results were constructed in the field. The distribution of
HNu readings in these profiles were sometimes used to deter-
mine the screen length for the monitoring well. Depth
intervals from which high HNu readings were recorded were
screened to sample the groundwater from a region of possible
high organic contamination. Most well screens were seated
at the interface between the sand and gravel aquifer and the
underlying confining glacial till.

Monitoring well ECCMW19B was placed 7 to 10 feet upgradient
of ECCSB18. Contaminated material was not encountered during
soil boring, but was encountered at the monitoring well
location. High HNu readings were recorded in the breathing
zone when a depth of approximately 3 feet was reached.
Level B health and safety personal protection equipment was
used for the rest of the well installation.

The well screen for ECCMW19A was placed across a shallow
6-inch sandy zone in the mostly silty material. The silty



Well No.

NSLSBP100

NSLSBP102

NSLSBP104

NSLSBP108

NSLSBP111

NSLSBP117
NSLSBP118
NSLSBP119
NSLSBP122
NSLSBP124
ECQW12
ECCMW13
ECCMW14
ECCMW15
ECCMW16
ECCMW17
ECCMW18
ECCMW19A
ECCMW19B
ECCMH20
ECCMW21
ECCMW22
ECCMW23
Pump test well
ECCMW1A
ECCMW2A
ECCMW3A
ECCMW8A
ECCMW10A
ECOW11A
NSLMW8S
NSLHH9S
NSLMW10S
NSLMW11S
NSLMW12
NSLMH13
NSLHW14
NSLMW15
NSLNH16
NSLMW18

Date
Recorded

3-25-88
3-28-88
5-02-88

3-25-88
3-28-88
5-02-88

3-25-88
3-28-88
5-02-88

3-25-88
3-28-88
5-02-88

3-28-88
5-02-88

5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
4-29-88
4-29-88
4-29-88
4-29-88
-29-88
-29-88
-29-88
-29-88
-29-88
-29-88
-29-88
4-29-88
4-29-88
5-02-88
4-29-88
5-02-88
4-29-88
4-29-88
4-29-88
4-29-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
4-29-88
5-02-88

Table 3
GROUNDWATER ELEVATIONS

NSL/ECC

Top of Casing
(TOC) Elevation

( f t , USD

923.4

932.1

918.2

932.4

923.6

886.6
882.8
882.7
877.9
880.3
885.5
883.3,
880.9a

880.3
881.0
883.0
879.
879.
880.
876.
88200* • «»

875.7a

878.4*
888.4°
888.5*
877.0*
884.5*
880.6*
885.2*
881.7*
887.9*
88b.6*
897.7*
874.1*
876.7*
877.9*
886.3*
912.9*
887.2*

Depth to
Water, Ft
Belov TOC

14.2
14.2
14.1

7.1
7.3
8.81

6.4
6.1
8.05

9.3
8.9
10.2

7.9
9.1

5.2
5.4
2.1
5.4
5.8
.48
.70
.40
.60
.51
7.65
7.34
8.85
8.95
7.99
6.63
7.35
8.05
6.5
9.97
8.5
b.86
5.99
8.43
7.94
8.5

11.85
5.45
4.15
4.3
5.75
5.9
5.6
9.4
7.72
7.90

Water Level
Elevation

_(£t, MSL)

909.2
909.2
909.3

925.0
924.8
923.3

911.8
912.1
910.2

923.1
923.5
922.2

915.7
914.5

881.4
877.4
880.6
872.5
874.5
883.0
873.6,
875.5*
875.7
873.5
875.4
872.6
871.1
871.4
868.5
876.0,
868.4*

871.9*
878.4*
880.0*
871.1*
878.5*
872.2*
877.3*
873.2*
876.0*
880.2*
893.6*
869.8*
871.0*
872.0*
880.7*
903.5*
879.5*
879.3*

SBP = Soil Boring Piezometer
MW = Monitoring Well

Approximate elevations

GLT592/40
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zone was found to be contaminated during placement of moni-
toring well ECCMW19B.

Pump Test Well

A 4-inch PVC test well was installed next to soil boring
ECCSB10. The well was installed to enable a pump test to be
completed to determine hydraulic properties of the sand and
gravel unit underlying the ECC site and the southwest portion
of the NSL site. Well construction was similar in all
respects to construction for the monitoring wells and
piezometers. A 10-foot screen was placed at the base of the
aquifer. The pump test was not completed during this field
effort.

WATER LEVEL MEASUREMENTS

After wells were developed, water levels were measured using
a "popper" (sounding device) attached to a measuring tape.
All measurements were made from the top of the well casing.
See Table 3 for water level measurements.

GROUNDWATER SAMPLING

Thirteen completed monitoring wells were sampled for metals,
volatile and semivolatile organic compounds, and conven-
tional parameters to define the extent of groundwater con-
tamination south of the ECC site. The sump barrel on the
concrete pad was also sampled. Well ECCMW1A, constructed
upgradient of the ECC site in 1983, was sampled as a back-
ground well. Water used in the drilling operations was also
analyzed to check if any contaminants were added during
drilling. Sampling took place on April 27, April 28, and
May 3, 1988; see Figure 7 for sampling locations.

A 4-foot-long, 2-inch-diameter stainless steel bailer was
used to purge the wells. The standing volume of water in
each well was calculated based on the total depth of the
well and the depth to water surface in the well. At least
five well volumes were purged. In many wells, the water was
still turbid after removing more than five well volumes.
Calculated purge volumes, water clarity, and actual well
volumes purged are presented in Table 4. The sump barrel
was not purged before sampling. Samples for metals,
volatile and semivolatile organic compounds, and conventional
parameter analyses were collected with the stainless steel



ECC
MW1A®

0 700 200

SCALE: 7'=7 00'

LEGEND

®ECC MONITORING WELLS SAMPLED

MW18

A ECC SUMP SAMPLED

FIGURE 7 MM
aROUNDWATER SAMPLING LOCATIONS ••••

NSL/ECC TECH MEMO I»:«lfll»



Table 4
PURGE VOLUMES AND
WATER CLARITY

NSL/ECC

Well NO.

ECCMW1A
ECCMW12
ECCMW13
ECCMW14
ECCMW15
ECCMW16
ECCMW17
ECCMW18
ECCMW19A
ECCMW19B
ECCMW20
ECCMW21
ECCMW22
ECCMW23.
Sump barrel

Well
Volume
(gallons)

3.2
2.6
1.2
3.3
2.5
1.4
1.7
2.4
0.5
3.7
3.6
4.4
3.7
3.2

Water
Clarity

Clear
Very turbid

NR
NR

Very turbid
Very turbid
Very turbid
Very turbid
Very turbid

Clear
NR

Turbid
Turbid
Turbid

Slightly turbid

Actual
Purge

Volume
(gallons)

16
25
10
20
25
20
20
18
10
30
20
30
22
20

MW = Monitoring Well
NR = Not recorded
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bailer and poured into containers provided through the
U.S. EPA bottle repository. Field measurements of tem-
perature, pH, and specific conductivity were made for each
sample (see Table 5).

All samples collected were placed on ice immediately after
collection to maintain a temperature of approximately 4°C.
One sample fraction for metal analysis was filtered through
a 0.45-um filter immediately after collection. Sample frac-
tions for metals were preserved with nitric acid to a pH of
less than 2. Samples for chemical oxygen demand and ammonia
analysis were preserved with sulfuric acid to a pH of less
than 2. Samples were packed according to U.S. EPA laboratory
program protocol and shipped to the assigned contract labora-
tory (Table 6). Target compound list compounds that were
analyzed for are presented in Appendix E. The results of
groundwater chemical analyses results are presented in
Appendix F.

The stainless steel bailer was decontaminated by scrubbing
with a 10 percent methanol solution, rinsing with distilled
water, and allowing the bailer to air dry. Purge water and
spent decontamination solutions were put into 55-gallon
drums and stored onsite. No HNu readings above background
were noted in the breathing zone. Level D protection was
used during well sampling.

AERIAL PHOTOGRAPHY, SURVEYING, AND MAPPING

The site had not been photographed or surveyed for mapping
since 1983, so both were done for the predesign. Aerial
photographs were taken on March 22, 1988 by Remote Sensing
Services Ltd. The photographs consisted of the following:

o 1 line, 4 exposures 1"=350' 60% F.O.L.
o 1 line, 4 exposures 1"=550' 60% F.O.L.
o 1 single exposure 1"=1,200'

CH2M HILL surveyed the site on April 21 through 24.

Field surveys for this project were structured to accomplish
the following: provide X, Y, and Z photo control coordinates
(horizontal and vertical values to control mapping); tie to
old mapping control points to establish a relationship
between old and new mapping control; tie to National geodetic
control to provide state plane coordinates and elevations



Table 5
MONITORING WELL FIELD PARAMETERS

NSL/ECC

NR = Not Recorded

GLT592/37

Specific
Conductivity

Sample
Number

ECCMW1A
ECCMW12
ECCMW13
ECCMW14
ECCMW15
ECCMW16
ECCMW17
ECCMW18
ECCMW19A
ECCMW19B
ECCMW20
ECCMW21
ECCMW22
ECCMW23
Sump Barrel

Date

4-27-88
4-28-88
4-28-88
4-28-88
4-27-88
4-27-88
4-27-88
4-27-88
4-28-88
4-28-88
4-27-88
4-27-88
5-03-88
5-03-88
4-28-88

Temperature
(°C)

9.2
15
9.5
10
9
7
8
8
11
11
7
9
14
15
12

pH
(su)

9.02
7.66
7.03
7.53
7.59
7.26
NR
7.60
7.21
7.55
7.64

. 7.69
7.34
7.28
7.71

(umhos/cm
at 25°C)

658
750
1,304
786
721

1,172
833
856
833
653
1,172
662
962
1,563
351



Table 6
SAMPLE IDENTIFICATION MATRIX—MONITORING WELLS

MSL/ECC

Shipment
Date

4-25-88
4-27-88
4-28-88
4-28-88
4-28-88
4-28-88
4-28-88
4-27-88
4-27-88
4-27-88
4-27-88
4-28-88
4-28-88
4-27-88
4-27-88
5-03-88
5-03-88
5-03-88
5-03-88
4-28-88
4-28-88
4-27-88
4-28-88

SUMP = Sump Barrel
DW = Drillers' Water
MW = Monitoring Well
USTES = U.S. Testing Co., Inc., NJ
CENTR = Century Laboratories, Inc., NJ
S3 = S-Cubed, CA
EEE = Energy and Environmental Engineering, MA
ISBH = Indiana State Board of Health
ECCMW13D was a duplicate of ECCMW13
ECCMW14D was a duplicate of ECCMW14
ECCMW22D was a duplicate of ECCMW22
ECCMW96, ECCMW98, and ECCMW99 were field blanks
ECCMW97 was a trip blank

Sample
Number

ECCDW01
ECCMW1A
ECCMW12
ECCMW13
ECCMW13D
ECCMW14
ECCMW14D
ECCMW15
ECCMW16
ECCMW17
ECCMW18
ECCMW19A
ECCMW19B
ECCMH20
ECCMW21
ECCMW22
ECCMW22D
ECCMW23
ECCMW96
ECCMW97
ECCMW98
ECCMW99
ECCSUMP01

Collection
Date

4-25-88
4-27-88
4-28-88
4-28-88
4-28-88
4-28-88
4-28-88
4-27-88
4-27-88
4-27-88
4-27-88
4-28-88
4-28-88
4-27-88
4-27-88
5-03-88
5-03-88
5-03-88
5-03-88
4-28-88
4-28-88
4-27-88
4-28-88

Laboratory
Organic Metals

USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
S3
S3
S3
S3
USTES
USTES
USTES
USTES

CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
EfiE

EEE
EEE
EEE

CENTR
CENTR
CENTR

Conventional
Parameters

ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH

ISBH
ISBH
ISBH
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based on sea level datum; tie to 1/4 section corners adjacent
to the project site; and provide field surveys of X, Y, and
Z values for all exploration locations such as borings, tests
pits, and wells.

The surveys outlined above were accomplished with conventional
differential levels and with a Wild DI 1000 total station.

CH2M HILL mapped the area to provide a 1"=50' scale design
map with 1-foot contours. Site maps are shown in Figures 3
to 5. The information on the map will be used in the pre-
design report and updated as necessary for design. Engi-
neering design and graphics data bases were created during
the mapping process. These computer data bases' were used to
generate a variety of work products and design exhibits.

DECONTAMINATION PRACTICES

HEAVY EQUIPMENT

All heavy equipment used during soil boring and well instal-
lation (e.g., drill rig, augers, tools) was decontaminated
between locations in the interceptor trench and ECC areas.
A high pressure steam cleaner was used on the equipment at
an onsite decontamination pad. The pad consisted of an
earthen depression graded to a collection sump and lined
with 30-mil PVC. Water was collected in the sump during
decontamination activities and contained in 55-gallon drums
for later disposal.

SOIL SAMPLING EQUIPMENT ,

The split-barrel sampler and all sampling utensils were
decontaminated between each use by washing with a trisodium
phosphate and tap water solution, rinsing with tap water,
washing with a 10 percent methanol and deionized water
solution, rinsing with deionized water, and air drying.
Decontamination water was collected in 55-gallon drums for
disposal.

INTERPRETATION OF RESULTS

GEOTECHNICAL CONSIDERATIONS

Borings, test pits, and CPT data were used to collect
geotechnical information for future use in design. Econom-
ical landfill cover design involves matching the design



TECHNICAL MEMORANDUM DRAFT
Page 13
November 9, 1988
GL064641.F1

requirements with available soil properties. Typical prop-
erty requirements have been assumed in evaluating materials
for use in construction. These requirements may be modified
during final design.

Multilayered Cap

The purpose of a cap or final cover is to minimize leaching
of the soil or landfill contaminants to the groundwater.
Figure 8 depicts a typical multilayered cover system. The
actual properties needed for each layer depend on precipi-
tation, slope steepness, permeability of the topsoil layer,
type of barrier layer, frost depth, and past or future use
of the area. Descriptions of the physical soil properties,
and applicable Resource Conservation and Recovery Act (RCRA)
guidance specifications for the layers shown are presented
below.

Topsoil. An organic-rich soil cover is required on the
landfill cap to support vegetation that will minimize
erosion and preserve slope stability. The final top slope
of the cover should be 3 to 5 percent after allowing for
settling and subsidence. Sideslopes steeper than 5 percent
should be protected so that erosion is less than 2 ton/acre
as calculated using the U.S. Department of Agriculture Uni-
versal Soil Loss Equation. The state of Indiana recommends
a final top slope of 4 percent and sideslopes not steeper
than 25 percent.

Fill Layer. The fill layer beneath the topsoil may consist
of sand,silty sand, silt, or silty gravel. It should be
compatible with the overlying topsoil and the underlying
drainage layer. Topsoil should not be able to migrate into
the fill layer and the fill layer should not be able to
migrate into the underlying drainage layer. The importance
of the coefficient of permeability of fill material will
vary depending on the total cover system.

The fill layer protects the barrier layer from root and
freeze/thaw damage. Its thickness will depend on the needs
of the other layers. If a total of 18 inches of moisture-
holding soil is needed to support vegetation and 6 inches of
topsoil is to be used, then 12 inches of fill is necessary.
If the frost depth is 30 inches and the drainage layer is
12 inches thick, then the fill and topsoil layer should be a
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total of 18 inches thick to prevent frost damage to the bar-
rier layer.

Upper Filter Layer. A filter layer may be needed to prevent
clogging of the underlying drainage layer by migration of
soil from the overlying fill layer. A specific filter layer
may not be required if the gradation of the drainage layer
prevents clogging. The filter can be either soil or
geotextile.

Drainage Layer. The drainage layer is needed to enable water
to flow freely in a lateral direction, thereby minimizing
head on and flow through the low permeability layer. Typical
drainage material consists of clean, free draining sand and
gravel with a high internal friction angle to resist sliding.
RCRA requirements state that the drainage layer should have
a hydraulic conductivity of not less than 1 x 10~ cm/s and
that the final bottom slope should be at least 2 percent
after allowing for settling and subsidence.

Barrier Layer. The purpose of the barrier layer is to reduce
infiltration, thereby minimizing leachate production and
potential groundwater contamination. Typically, a soil bar-
rier layer may consist of clay, silty clay, or clayey silt.
The suitability of the barrier soil depends primarily on its
permeability, which is in turn related to particle size and
distribution and the amount of clay particles in the material.
To prevent a "bathtub effect," RCRA requirements state that
the landfill cover must be no more permeable than the most
impermeable component of the liner system, or in this case
of the underlying soils. If natural deposits of suitable
materials are not locally available, imported soil and
bentonite may be mixed to produce a final material with the
required properties. RCRA also specifies that the barrier
layer be wholly below the average depth of frost penetration.

Soil plasticity and moisture content affect the performance
of the barrier layer. For example, a highly plastic soil,
although difficult to work with, is less likely to develop
fissures and cracks due to subsidence that would otherwise
reduce the overall effectiveness of the layer. The moisture
content of the soil is an important consideration regarding
the constructibility of the barrier layer. The moisture
content must be such that the required compaction can be
attained. During construction, the soil must be at or above
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optimum moisture to produce a dense, compacted, homogeneous
layer of soil.

Lower Filter Layer. A lower geotextile filter layer may be
needed to prevent clogging of the underlying gas collection
layer by infiltration of the overlying barrier layer.

Gas Collection Layer. A gas collection layer or venting
system will be needed to intercept gas produced by the
waste, thereby relieving pressure from gas that might
otherwise build up beneath the barrier layer. Typical gas
collection layers consist of clean, free-draining sand or
gravel. Gas venting wells may be required. The specific
design of the gas collection system will depend on the
estimated amount of gas production. A gas collection layer
will not be required over the ECC site or outside of the
leachate collection system.

Material Estimates

The final configuration of the NSL/ECC cover will not be
determined until all design elements have been considered.
However, the necessary materials can still be estimated
based on thicknesses assumed in the conceptual model
(Figure 8). The estimates were calculated assuming a
combined site area of 77 acres. The calculated quantities
are summarized in Table 7.

Estimates for sideslope and crown fill may change substan-
tially. The final shape of the cover will have a marked ef-
fect on the fill requirements. Future activities at the
landfill may also alter the estimated fill requirements.
However, the estimated quantities for the various layers
that comprise the cap are not likely to change significantly
as long as the area to be capped remains essentially the
same.

Borrow Area

Surface and subsurface soil investigations completed in the
proposed onsite borrow area consisted of 12 soil borings,
10 test pits, and 10 CPT soundings. The purpose of the
investigation was to determine the suitability of onsite
soils for use in the final cover. Soils in the borrow area
were tested for a variety of physical parameters, including
Atterberg limits, grain-size distribution, moisture content,



Table 7
ESTIMATED MATERIAL QUANTITIES FOR CAP

NSL/ECC

Thickness

4:1 Sideslope
3% Crown
6% Crown

Fill:
Fill;
Fill:
Fill
Top Soil
Filter Layer
Drainage Layer
Barrier Layer
Filter Layer
Gas Collection Layer

1.5 feet
0.5 foot

1 foot
2 feet

1 foot

Amount

72,000
34,100
132,000
124,000
62,000
373,000
124,000
248,000
373,000
124,000

Units

cu yd
cu yd
cu yd
cu yd
cu yd
sq yd
cu yd
cu yd
sq yd
cu yd
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maximum dry density, and permeability. The results of those
analyses are summarized in Table 8.

Using the Unified Soil Classification System, most of the
soil samples analyzed plotted as silty clay (CL-ML). The
CL-ML classification is based on grain-size distribution
(>50 percent, by weight, of the samples passing a No. 200
sieve) and Atterberg limits (liquid-limit between 10 and 28
and plastic index between 4 and 7). Borrow area soils with
the CL-ML classification range from silty clays to sandy
silty clays. The few samples that plotted as clay (CL) have
a plasticity index between 8 and 13 and consist of clays to
sandy clays.

The soils designated as CL-ML and CL are of low plasticity,
which makes them more susceptible to cracking as a result of
differential settlement of the landfill. Cracking could
reduce the effectiveness of the material as a barrier layer.
This characteristic requires further consideration during
design.

The natural moisture content of the borrow area soils range
from 6.8 to 29 percent, with most of the samples falling
between 10 and 14 percent natural moisture. These moisture
contents are slightly wetter than optimum moisture for the
Modified Proctor compactive effort (see compaction curves,
Appendix D).

An important physical characteristic of the borrow area soil
is the coefficient of permeability. With the exception of
NSLSB-103, sample BS-1, the permeability of the tested soil
samples falls between 7.4 x 10~ and 6.8 x 10~ cm/sig The
permeability of NSLSB-103, sample BS-1, was 1.6 x 10~ .
These permeabilities are for remolded soil samples and may
not reflect the permeabilities of the in situ soils beneath
the combined NSL/ECC site. The permeability required for
cap construction has not yet been clearly identified and
must be determined for design to proceed.

Sandy soils in the borrow area plot as clayey silty sand
(SC-SM), clayey sand (SO, or well graded sand with silt
(SW-SM) (Table 8). Examination of the soil boring logs
(Appendix A) and CPT logs (Appendix C) indicates that sandy
soils are found in thin seams and generally comprise less
than 5 percent of the total soils sampled in the borrow
area. The exceptions to this are soil borings NSLSB-104,
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table B (Page I of 2)
PHYSICAL ANALYSIS OF BORROW AREA SOIL SAMPLES

NSL/ECC

lest Pit/
Borinq No. Saiple No.

NSLSB- 100

NSLSB-101

NSLSB-102

NSLSB-103

NSLSB-104

NSLSB-105

NSLSB- 106

NSLSB- 10?

NSLSB- 108

NSLSB-109

NSLSB-110

NSLSB-111

NSL-TP-100

S-3
S-9

S-3
5-6

S-5

BS-1
BS-10
S-4
S-fl

S-3
S-6
S-8

BS-1
8S-1D
S-2
S-5
S-8
S-8

S-3

S-4
S-9

S-2
S-9

S-4

S-6
S-B

S-10
BS-1
BS-1D

6-1
6-2

B

Depth

5.0
20.0 -

5.0
12.5 -

10.0 -

0 -
0 -

8.5 -
IB. 5 -

4.0
13.5 -
18.5 -

0
0

3.5
11.0 -
18.5 -
18.5 -

6.0

7.5
20 -

2.5
20.0 -

7.5

13.5 -
18.5 -

23.5 -
0

mi
- 7.0

21.5

- 7.0
H.5

12.0

15.0
15.0
10.5
20.5

- fl.O
15.5
20.5

- 25
- 25

- 5.5
13.0
20.5
20.5

- 8.0

- 9.5
21.5

- 4.5
21.5

- 9.5

15.5
20.5

24.5
- 15

0 - 15

3.8
7.6
3.8

HI
uses
CL-HL
CL-HL

CL-HL
SC-SH

CL-NL

CL-HL
CL-HL
SC-M
CL-HL

CL-HL
cl-il
CL-IIL

CL-HL
CL-HL
cl-il
sc-sn
CL-HL
CL-IIL

CL-HL

CL-HL
CL-HL

CL-HL
SC

CL-HL

sc-sn
SK-SH

sn
CL
CL

CL-HL

Natural
Moisture
Con tent (1

12.8
6.8

18.7
11.2

10.8

12.2
8.3

8.1

12.1
6.8

10.8

11.2
9.9

10.9
10.1
11.0

10.9

12.0
8.7

11.6
11.3

12.4

10.7
13.9

16.9
13.8
11.7

12.1
11.9
9.2

Atteroerg Liiits

1 LL

21
17

22
19

18

21

18

20
17
17

22

22
14

16

IB

19
19

22
24

20

18

28

22

PL

14
13

16
13

13

14

12

15
12
12

15

14
10

12

11

' 12 .
13

15
13

15

12

16

15

PI

7
4

6
6

5

7

6

5
5

• 5

7

B
4

4

7

7
6

7
11

5

6

10

7

Naiuui Coef f ic ient of
Dry Density Peneability

P200U) (Ib/cu ft) Proctor (I) (ciVsl

55.3
55.3

82.7
33.7

57.7

56.1 136.1
94.7 1.6E-6

40.6
55.4

55.5

52.4

56.0 13518
95.0 7.0 « 10E-6

45.1
57.8

58.1

56.0
53.9

56.9
49.6 ,'

. . • • • S i .
50.9

47.0
10.8

13.0
63.0 131.9

94.6 7.3 « 10E-9

64.1 1)5.5
1

94.8 8.5 I 10E-9

la) Upper use symbols denote that the classification is based on laboratory tests.
Loner case syibols denote that the classification is eased on field identification.



. 03-Auq-8B

lable 8 IFaoc 2 of 21
PHYSICAL ANALYSIS OF BORROH AREA SOIL SAHPLES

NSL/ECC

lest fit/
Boring No. £

NSL-1P-101

NSL-TP-102

NSL-TP-103

NSL-IP-104

NSL-IP-105

NSL-IP-106

NSL-1P-107

NSL-TP-108

NSL-IP-109

iacple No.

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

1*1
Depth Ift) USCS

4.0
5.6
5.6 CL-HL

3.0
8.0
7.5 CL-HL

4.0
9.0
4.0 CL-HL

5.0
9.3
5.0 CL-HL

4.0
6.7
4.5 CL-HL

3.0
8.0
3.0 CL

5.0
7.5
5.0 CL-HL

3.0
7.0
3.0 CL-HL

3.0
8.0
8.0 CL

noisiure
Content |1) LL PL PI P200U)

21.0
11.4
10.6 21 15 6 59.8

24.8
13.1
11.1 19 13 6 57.3

13.7
10.7
10.B 20 14 6 57.1

14.8
11.9
11.2 21 13 6 60.1

11.7
16.1
11.5 21 15 6 56.3

18.4
17.4
11.9 27 14 13 55.2

12.1
10.9
10.6 19 13 6 57.8

25.6
22.3
11.4 22 15 7 55.3

29.0
13.0
11.4 23 15 8 58.4

ury uensuy rerieaoiiliy
llb/cu f t ) ProctorU) (ciVsl

136.7 95.0 1.8 i 10E-B

132.9 95.5 1.3 « 10E-B

134.7 95.2 1.4 I 10E-B

132.7 94.9 1.1 « 10E-B

132.9 94.8 2.6 > 10E-8

129.6 94.9 7.4 » 10E-8

132.9 95.4 9.5 « 10E-9

130.1 95.5 6.8 i 10E-9

134.6 94.5 1.3 > 10E-6

la) Upper case syabols denote that the classification is based on laboratory tests.
Loner case syibols denote that the classification is based on field identification.
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NSLSB-110, and NSLSB-111, which contained approximately
12.5 percent, 50 percent, and 8 percent sandy soil.

Although the borrow area soils were investigated primarily
to determine their usefulness in a barrier layer, some of
the material may be used for other parts of the cap. The
grain-size distribution tables in Appendix D indicate that
none of the sampled soils are clean enough to be used as a
drainage layer. However, most of the tested sandy material
has a silty or clayey component, making it potentially suit-
able for use in the fill layer. Since the barrier layer
will be constructed first, soil that is encountered during
excavation that is suitable as fill material can be stock-
piled for future use in the fill layer.

The surface area of the borrow area is approximately 40 acres,
On average, therefore, 4 feet of silty clay from the borrow
area will be required to construct a 2-foot-thick barrier
layer on the combined NSL/ECC site.

In summary, there appears to be a sufficient supply of soil
in the borrow area to be used as a barrier layer. It is also
possible that borrow area soil may be used as additional
fill or cover material. The soil appears to be of suffi-
cient quality to enable construction of a RCRA compliant
cap.

Groundwater Interceptor Trench

Surface and subsurface investigations along the alignment of
the interceptor trench consisted of 10 soil borings and
20 CPT soundings. Three test pits were also excavated along
Finley Creek. The soils in the area were tested for Atter-
berg limits, grain-size distribution, and natural moisture
content (Table 9).

The overall character of the fine-grained soils near the
interceptor trench are similar to the borrow area soils.
All of the soil samples analyzed plotted as either CL-ML or
CL and had a plastic index of 6 to 9. SPT blow counts indi-
cate that most of these soils are very hard.

Approximately 10 percent of the soil from each soil boring
in the interceptor trench area consisted of sandy material,
which is more than in the proposed borrow area. In general,
the sandy soils were found in thin seams (<1 foot thick);



Table 9
PaTSICiL mLTSIS OF INTERCEPTOR mm SOIL SAMPLES

HSl/ECC

Boring No.

NSLSB-115

NSLSB-116

NSLSB-117

NSLSB-118

NSLSB-119

NSLSB- 120

NSLSB-121

NSLSB-122

NSLSB-123

NSLSB-124

Saipie No.

S-2
S-4
S-5
S-11B
S-13

S-3
S-4
S-9
S-10

S-16,17

S-4
S-6, 7
S-8
S-ll

S-3
S-4, 5
S-9

S-13
S-14
S-14D

S-9, 10
S-ll
S-12
S-12D

S-4, 6

S-5
S-10

S-3
S-3D
S-5
S-6
S-7,8
S-13

S-4
S-6
S-9
S-10

Depth (ft)

3.5 - 5.5
8.5 - 10.5
11.0 - 13.0
26.0 - 27.0
31.0 - 32.0

5.0 - 7.0
7.5 - 9.5

20.0 - 21.5
22.5 - 24.0

38.5 - 42.0

7.5 - 9.5
12.5 - 16.5
17.5 - 19.0
25.0 - 26.5

6.0 - 8.0
8.5 - 13.0

21.0 - 22.0

30.5 - 32.5
33.0 - 35.0
33.0 - 35.0

18.5 - 22.2
23.5 - 24.3
26.0 - 27.8
26.0 - 27.8

8.5 - 10.5,
13.5 - 15.5
11.0 - 13.0
23.5 - 25.5

5.0 - 6.5
5.0 - 6.5

10.0 - 11.5
12.5 - 14.0
15.0 - 19.0
30.0 - 31.4

7.5 - 8.7
12.5 - 13.8
20.0 - 20.6
22.5 -23.2

Natural Atterberg Liiits
la) Moisture

OSCS ContenttXj LL PL PI P200(X)

cl-il 14.4
CL 21 12 9
cl 10.1
sc-si 37.8 ~
sc • 37.7

si 45.9
cl-il 10.2
cl-il 7.0 53.1
CL-HL 19 12 7

si 19.8

cl-il
cl-il 57.6
CL-HL 15 11 4
cl-il 8.5

cl 10.8
CL-HL 9.3 20 13 7
si 12.5

CL 21 13 8
CL-HL 19 13 6
CL-HL 20 14 6

cl-il 60.7
cl-il 7.3
CL-HL 19 13 6
CL-HL 20 13 7

CL-HL 19 13 6

il 12.0
il 25.8

cl-il 9.9
cl-il 8.6

43.5
cl-il 8.7
CL-HL 20 14 6
cl-il

SP-SH 11.1
SP-SH 16.3
cl-il 8.4
CL-8L 20 13 7

(a) Upper case sjibols denote that the classification is based on laboratory tests.
Loier case syibols denote that toe classification is based on field identification.
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however, in one boring, layers consisting of mostly sand
were as much as 9 feet thick starting at the ground surface.
Sandy soils are identified on the soil boring logs (Appen-
dix A). Based on the conditions encountered and typical
construction requirements for pipe installation, it appears
that a groundwater interceptor trench can be constructed in
this area. Final design of the interceptor trench may need
to include a stability analysis of the trench walls and con-
sider a method for controlling groundwater.

HYDROGEOLOGY

ECC Site

Soil borings were drilled at locations shown in Figure 9 to
delineate the stratigraphy of the ECC site. Soil boring
information was used to plot the cross section location map
(Figure 10) and geologic cross sections (Figure 11A-G). The
stratigraphy of unconsolidated deposits in the vicinity of
ECC has been interpreted to include five basic units that
delineate shallow groundwater flow.

1. A surficial fill unit made up of varied silt, sand, and
gravel debris. Natural materials are found at the
ground surface where this unit is not present.

2. Recent (post-glacial) alluvial deposits—consisting
primarily of silt and clay with minor sand lenses and
natural organic debris. These materials may be
transitional with underlying reworked colluvial deposits.
The alluvium is generally a brown or orangish-brown
oxidized color.

3. Mixed fluvial/colluvial deposits—probably formed as
immediate post-glacial deposits—consist of poor- to
well-graded silts, sands, and angular to subangular
gravels. Alternate layers of varying materials ranging
up to 6 inches thick in a 2-foot-long soil sample are
common.

4. Glacial basal or lodgement till—consisting primarily
of homogenous, very hard clays and silts with some
embedded coarse particles. The till is fractured with
fractures generally ranging in width from one sand
grain's diameter to approximately 1 inch. The fractures
have been infilled with fine to medium grained sand.
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5. Englacial sands—dense sand lenses deposited within the
finer grained glacial tills. Generally distinguished
from fluvial/colluvial sands by higher blow counts
recorded during Standard Penetration Testing (SPT),
gray color, and presence of overlying till unit (see
Boring Logs, Appendix A).

The fluvial/colluvial sand (Unit 3, above) and an englacial
sand (Unit 5) occur at relatively the same elevation and
appear to be in direct contact such that they, as a continuous
unit, make up the uppermost water bearing unit at the site.
The lateral extent of each unit is shown on Figure 11G,
cross section G-G1. The section extends from the region
south of ECC (the supplemental investigation area) northward
into the region investigated during the Remedial Investigation
(RI). The fluvial/colluvial sand appears to extend at least
as far north as ECC SB09, and then thins in that vicinity
contacting the englacial sand farther north.

The vertical extent of the water bearing unit is depicted on
Figures 11A through 11G. An isopach may of the thickness of
the water bearing unit, and a contour elevation map of the
top of the glacial till are shown in Figures 12 and 13,
respectively. The fluvial/colluvial portion of the unit is
bound above by the alluvium and below by till. The englacial
sand portion of the unit is bounded above and below by till.
The fractured gray till is visible near the land surface in
the unnamed ditch east and northeast of ECC.

Water levels were measured on April 29 and May 2 at existing
and newly installed monitoring wells. Monitoring well
locations for the ECC Area are shown in Figure 14. A
potentiometric surface map of the water bearing unit drawn
from water level measurements taken on April 29, 1988 is
shown in Figure 15. Groundwater from the water bearing unit
in the vicinity of the ECC site and in the southwest portion
of the NSL site appears to be discharging to the unnamed
ditch and to Finley Creek. The depth of the pond is unknown
so its relationship to the groundwater has not been fully
established.

NSL Site

The soil boring program for the NSL site was performed to
gather geotechnical information for the proposed borrow and
interceptor trench areas. The investigation for both areas
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consisted of investigating the upper 40 feet of material for
predesign geotechnical information. This upper zone consists
mainly of fractured silty clay till with some sandy seams and
lenses. The sand seams along fractures and sandier zones in
the upper unit are preferential pathways for groundwater
movement. The till is a very hard, silty clay in both the
borrow area and trench regions.

A potentiometric map of the borrow area (Figure 16) shows
that groundwater movement in the upper, water-bearing unit
is to the south-southeast. The water table occurs at a
depth of 6 to 12 feet below the ground surface.

The general direction of groundwater movement along the
alignment of the interceptor trench appears to be from north
to south (Figure 17). The water level in the upper water
bearing till averages 5 feet below the ground surface.

CHEMICAL CONTAMINANT DISTRIBUTION

Subsurface Soils

Some of the soil samples taken during the subsurface soil
boring program were submitted for chemical analysis through
the Contract Laboratory Program (CLP). The depth intervals
that had samples sent for analysis are shown in Figures 11A
through 11H. Complete subsurface soil sampling results are
shown in Table F-1A (metals) and F-2A (organic compounds) of
Appendix F.

Organic Compounds. Results of the organic analyses of sub-
surface soils samples taken during the supplemental inves-
tigation are shown in Table F-2A. The highest concentrations
of organic constituents were found in soil boring ECCSB-18.
A soil boring (SB18) and two monitoring well installation
borings (SB18A and SB18B) in the vicinity of SB18 were
sampled. The shallow SB18 samples from silty material had
relatively high organic concentrations. The high concen-
trations coincide with elevated organic vapor concentrations
observed in the breathing air space when ECCMW19B was
installed in the vicinity of ECCSB18. Elevated organic con-
centrations were also found at depth from the sand and gravel
unit in SB18 (depths 26 to 28 feet and 28 to 30 feet), but
the results are not conclusive because of the possibility of
cross contamination during the installation of ECCMW19B.
However, organic contaminants were found downgradient of
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SB18 in the sand and gravel sample from SB20 (depth
24 to 26 feet) and the silt sample from SB19 (depth
24 to 26 feet), which were obtained before the cross con-
tamination occurred during the installation of ECCMW19B.

Organic concentrations, other than common laboratory con-
taminants, were found in other soil boring samples at shallow
depths from the surface fill (SB08: 0 to 2 feet, SB12:
4 to 6 feet) and the upper silty clay/clayey silt units
(SB08: 8 to 10 feet, SB14: 8 to 10 feet). Some organic
concentrations are also found at the interface between the
sand and gravel unit and the lower confining unit, or just
within the top of the lower confining unit (SB02i 14 to 16 feet,
SB07: 24 to 26 feet) . 0,ther samples taken from the sand and
gravel unit, in addition to those from sample SB2t>, also have
organic concentrations (SB02: 10 to 12 feet, SB05:
28 to 30 feet, SB09: 10 to 12 feet, SB10: 12 to 14 feet,
SB11: 12 to 14 feet, SB13: 16 to 20 feet, SB14:
18 to 20 feet, SB15A: 6 to 8 feet, SB16: 20 to 22 feet).
Soil borings SB21 and SB23 did not have organic concen-
trations in the sand and gravel unit.

Metals. General standards are not established for inorganic
metal concentrations in subsurface soil. Therefore, metal
concentrations reported for subsurface soils are compared
with estimated background levels for the inorganic con-
stituents to determine if contamination is present.

Background soil concentrations were estimated for the ECC
site during the remedial investigation using eight ECC
Phase 2 Rl soil samples. Results of the organic analyses
indicated that organic contaminants were either not present
or present in relatively minor concentrations in those
samples. Therefore, the eight samples were considered least
affected by waste handling operations at the site and were
selected to estimate background levels for inorganic concen-
trations.

The ranges of concentrations of some inorganic constituents
from the background samples are shown in Table 10, along
with any constituent that was found above the background
range in the subsurface soil samples. Samples taken from
the sand and gravel unit had only antimony, cadmium, and
silver at levels above background; one sample (SB12-03) had
mercury above background. Samples taken from surface fill
had aluminum, antimony, barium, lead, silver, manganese,
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mercury, and zinc at levels above soil background concen-
trations. Cohesive soils of the upper confining unit had
antimony, cadmium, cobalt, mercury, and silver at levels
above background concentrations. Cohesive soils of the low-
er confining unit had aluminum, antimony, cadmium, chromium,
cobalt, and silver at concentrations above background.

Groundwater

Groundwater samples were analyzed by the CLP for organic
compounds and metals, and the ISBH for conventional
pollutants. Analytical results are shown in Table F-1B
(metals), F-2B (organic compounds) and F-3 (conventional
parameters) of Appendix F. Sampling locations are shown in
Figure 7. All recently installed wells except ECCMW19A are
screened in the sand and gravel aquifer south of the ECC
site and southwest of the NSL site. ECCMW19A is screened in
the shallow silty clay above the sand and gravel unit.
Groundwater samples were also obtained in the ECC source
area, ECCMW12 and ECCSUMP. ECCMW12 is in the sump under the
concrete pad. ECCSUMP is the sump barrel on the concrete
pad. ECCMW1A is a background (upgradient) well installed in
1983. All the other wells sampled were installed during
this supplemental investigation. Both organic and inorganic
contaminants were found in groundwater from the supplemental
investigation area.

Organic Compounds. Chloroform (8 ug/1) and phenol (7 ug/1)
were found in field blanks 99 and 96, respectively. In
addition, bis(2-ethylhexyl)phthalate was found in two field
blanks at a maximum concentration of 25 ug/1.

A sample of the drillers' water showed contamination with
several volatile organic compounds including chloroform
(71 ug/1), lf1,1-trichloroethane (24 ug/1), bromodi-
chloroethane (6 ug/1), trichloroethene (36 ug/1), and
tetrachloroethene (28 ug/1). In addition, phthalates were
also found in low concentrations. The sources of these
organic compounds are unknown. Drilling water was obtained
offsite from the Zionsville City Fire Department and held in
the water tanks on the drilling contractors vehicles until
needed.

No volatile organic compounds were found in the background
well (ECCMWlA). The highest total concentrations of
volatile organic compounds were found in ECCMW12
(204,200 ug/1), ECCSUMP (37,280 ug/1), ECCMW19A
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(71,050 ug/1), ECCMW13 (3,609 ug/1), and ECCMW19B
(2,720 ug/1). Lower total volatile organic concentrations
were found in ECCMW20 (388 ug/1) and ECCMW16 (230 ug/1).
Maximum concentrations of volatile organic contaminants
found in the wells include methylene chloride (12,000 ug/1),
acetone (11,000 ug/1) 1,1-dichloroethane (3,700 ug/1), total
1,2-dichloroethene (72,000 ug/1), chloroform (5,300 ug/1),
1,1,1-trichloroethane (64,000 ug/1), trichloroethene
^(16,000 ug/1), tetrachloroethene (13,000 ug/1), and toluene
(7,200 ug/1). Methylene chloride, acetone, and toluene are
common laboratory contaminants but the concentrations found
are higher than would be expected for laboratory contamination.
Chloroethane at 3., 400 ug/1 was also detected in ECCMW13.
Very low «10 ug/T) or no volatile organic compounds were
detected in ECCMW14, ECCMW15, ECCMW1A, ECCMW17, ECCMW18,
ECCMW21, ECCMW22, and ECCMW23.

In ECCMW19A, which was screened in the shallow silty clay
above the sand and gravel unit, the volatile organic com-
pounds detected include 1,2-dichloroethene (total),
1,1,1-trichloroethane, trichloroethene, tetrachloroethene,
ethylbenzene, and xylene (total). Other than ethylbenzene
and xylene, the same compounds were detected in ECCMW19B.
1,1-dichloroethane was also found in ECCMW19B. As ECCMW19B
was not cased through the shallow silty clay zone during
installation, contamination may have travelled from the
shallow source at ECCMW19A to the deeper unit, ECCMW19B
which is installed at the same location. ECCMW20, which is
also in, the sand and gravel unit and downgradient of
ECCMW19B, was found to have vinyl chloride and chloroethane,
as well as 1,1-dichloroethane and 1,2-dichloroethene (total).

Semivolatile organic compound concentrations were highest in
ECCMW12, ECCSUMP, and ECCMW19A. Lower concentrations were
found in ECCMW19B and ECCMW13. Semivolatile compounds found
include 1,2-dichlorobenzene, 1,4-dichlorobenzene, 4-methylphenol,
2,4-dimethylphenol, isophorone, naphthalene, 2-methylphenol,
and phthalate esters. Semivolatile concentrations for
individual compounds were less than 310 ug/1. No
Semivolatile compounds besides low concentrations of the
laboratory contaminants, phthalate esters, were found in
ECCMW1A, ECCMW14, ECCMW15, ECCMW16, ECCMW17, ECCMW18,
ECCMW20, ECCMW21, ECCMW22, and ECCMW23. Total volatile and
Semivolatile organic compound concentrations in groundwater
are shown in Figure 18.
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Metals. In unfiltered field blanks, low concentrations of ,.
aluminum (Al), antimony (sb), arsenic (As), barium (Ba),
calcium (Ca), chromium (Cr), copper (Cu), iron (Fe), lead
(Pb), magnesium (Mg), manganese (Mn), potassium (K), sodium
(Na), and zinc (Zn) were found. The drillers' water and
background well, ECCMW1A, contained Al, Ba, Ca, Cr, Cu, Fe,
Pb, Mg, Mn, K, Na, and Zn.

The metals of concern which must be reduced to meet proposed
NSL NPDES discharge limits include As, Cr, Cu, Pb, Fe, and
Zn. Arsenic ranged from 2.2 to 32 ug/1 and was found in all
wells except ECCMW19B. Chromium was also found in all wells
and in highest concentrations in ECCMW22 (238 ug/1) and
ECCMW23 (286 ug/1). In the other locations, chromium ranged
from 6 to 65 ug/1. Copper was also found in highest concen-
trations in ECCMW22 (1,660 ug/1) and ECCMW23 (1,220 ug/1).
Copper concentrations were also high in ECCMW17 (423 ug/1)
and ECCMW20 (350 ug/1).

Iron concentrations were highest in monitoring wells ECCMW22
(944,000 ug/1) and ECCMW23 (468,000 ug/1). Iron concentrations
were also high in ECCMW17 (88,900 ug/1), ECCMW20 (92,900 ug/1)
and ECCMW21 (76,000 ug/1). Lead concentrations ranged from
undetected to 723 ug/1 in ECCMW17. Zinc was found in all
wells and the sump; its concentration was highest in ECCMW22
(2,770 ug/1) and ECCMW23 (2,050 ug/1).

In filtered groundwater, concentrations of all metals were
lower, indicating that most metals are associated with the
suspended solids. The only metals above proposed NPDES
discharge limits in the filtered water were arsenic, chromium,
and iron. Arsenic concentrations were highest in ECCMW19A
at 24 ug/1. Chromium was highest in ECCMW23 (12.5 ug/1),
and iron concentrations were highest in ECCMW13 (12,500 ug/1).

Conventional Pollutants. Groundwater samples were also
analyzed for COD, TDS, TSS, alkalinity (as CaC03), NH3-N,
and chlorides. Very small concentrations «15 mg/1) of COD,
TDS, and alkalinity were noted in the field blanks. Concen-
trations in background well ECCMW1A were TDS at 418 mg/1, TSS
at 78 mg/1, alkalinity at 313 mg/1, chlorides at 12 mg/1, and
ammonia at 0.2 mg/1. No COD was measured in the background
well. COD concentrations ranged from undetected in ECCMW19B
up to 1,800 mg/1 in ECCMW22. The average concentration of
COD in groundwater was approximately 500 mg/1. COD concen-
trations may be high in ECCMW22 and ECCMW23 because they are
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downgradient of the landfill owner's septic leachate field.
Chloride concentrations were also high at ECCMW22 and ECCMW23.
Chloride concentrations at other locations were higher than
background and ranged from 13 mg/1 at ECCMW18 to 170 mg/1 at
ECCMW20.

Total dissolved solids in all wells ranged from 406 mg/1 to
973 mg/1. Total suspended solids were high in many of the
wells, particularly ECCMW22 and ECCMW23. This may be because
the wells were not surged during well development.

Ammonia concentrations were low with the highest concentration
of 5.6 mg/1 at ECCMW12. Alkalinity ranged from 147 mg/1 to
1,511 mg/1. High concentrations of alkalinity were noted at
ECCMW17, ECCMW20, ECCMW22, and ECCMW23. High alkalinity
concentrations at those locations may originate from dissolved
landfill materials or dissolution of carbon dioxide from
anaerobic decomposition of organics. Alkalinity at the other
locations was close to the concentration measured in the
background well.

GLT636/47
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S5

S6

S7

S8

S9

RE
CO

VE
RY

(F
T)

BJ

1.7

1.25

1.7

1.5

13

1.25

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

JNDI

12-9-11-11
(20)

13-13-19-25
(321

14-22-28-32
(50)

21-23-25^0
(48)

20-25-32^1
(57)

22-25^0-63
(65)

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

-6-8" concrete —
-1' of pea gravel

)RILLED ~

Crushed rock to 12' depth

6" sand —
6" gray silt as below

Sill gray, moist - wet. -15% small gvL
sand seams every 6", low plasticity, medium
dense. — —
6" sj]l as above.
6" sand, fine to med. -20% silt, wet, gray
3" sill as above, hard.
12" sjit as above.
6" sand med., gray, wet, clean. —
2" silt as above, hard.
6" sand as above
12" jjJl as above, hard.

Silt gray, hard, moist. -15%
small gravel, low plasticity.

15" as above

End Soil Boring @ 25.0

is
COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING PLUIO LOSS.
TESTS ANO Spoon
INSTRUMENTATION HNu

**_

—

There was a sheen on the —
sand at the base of the cobbles

20ppm

The rotary bit .4ppm
caught on the
bottom of the
PVC and pulled Bkg.
it out. —

.6
(till)
Mote: 6" of sand at surface

sand layers.
Mo metal sample taken.
(till)

Bottom pan broke off in hole. —
Sheared the retainer.
Bottome 6" assumed to be dry
V. hard fill. _

—



PROJECT NUMBER

W64641.FQ

BORING NUMBER
ECC SB-02 SHEET 1 OF I

SOIL BORING LOG

PROJECT " NSL/ECC ": •

PLPVAT1ON

DRILLING METHOD AND EQUiPMENT_
WATER LEVELAND DATE

LOCATION Zicmsville, Indiirta

DRILLING CONTRACTOR ATEC Associates / ; "
HS A(3 3/8" i.d.) /Mobile DriU B61

START 4/1W88 FINISH 4/it>/88 LOGGER H- arown*«'a

lp
3y~
Sffi
ii:
rt^ £

a c/3

—

—

—

—

15 —

—

28 —

—

25 —

—

—

*

t—•z

/

/

/

/

/

/

/

/

/
/

/

/

/

SAMPLE

Is\\
£l

SI

52
ax

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

>•

0

Si
1.7

0."
kanotti

0.8

1.0

1.0

1.7

1.8

1.5

2.0

STANOARO
PENETRATION

TEST
RESULTS

r-r-r
(H)

7-8-10-11
(18)

5-5-6-6
er (11)

2-2-3-2
(5)

4-10-12-13
(22)

4-8-8-8
(16)

7-8-10-10
18

6-10-13-18
(23)

23-42-55-85
(97)

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

top 10" silty dry filL brown. —
bot 10" fine sand, dry fill. Brown
Silt dark gray, moist, low plasticity,
soft, -10% by volume of what looked like
charcoal. (ML)

4" Siirv sand -30% silt, <10% clay
sand was light brown, med. wet. (SM)
2" Silty sand as above (SM)
10" Sand coarse, wet, brown, -10% silt (SW)

Sand same as above, black band at 9'
10% gravel (3/4" max) (SW) —

2" Sand med-coarse, brown 25% silt, wet (SP)" '
20" Same as S5 (SW) _

Sand as in S5 (SW

4" Sand as-above (SW)
20" Silt, dry to moist, hard, gray, -20%
rocks up to 1". (ML)

End of Boring @ 16' —

Started setting wefl @ 11:30 AM

-

—

—

o_j

i-8
CO -J

•

COMMENTS

DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUID LOSS,
TESTSAND Spoon
INSTRUMENTATION

uT-

0.0 —

0.0

0.0 —

Took small jar
chem anal 0.0 —

• t=1045
TOOK large cnem
jars t=1050 00 _

1.0 —

Took Chem.
of fin.
(till)

Set screen from 14' —
to 4'

Sandpack 14 J to 3'

grout to surface.

—

—

—

—

I



i»:i',nsim

.,;•.".'«*-

PROJECT

ELEVATION

PROJECT NUMBER

W64641.FQ

SORING NUMBER

ECCSB-03 SHEET i OF i

SOIL BORING LOG

NSL/ECC - LOCATION Zionsvffle, Indiana

DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EOUJPM6NT HSA(3 3/8" i.d.) /Mobile Drin B61

WATER LEVELAND DATE START 4/5/88 FINISH 4/5/88 LOGGER C. Cruciani

3C

&8

UJ 3

wf

—

10

—

.1*

20

•^—

*
UJ
u-

/
/

/
/

/

/
/
/
/
/
/
/
/

'

/
/

/
/

/

/
/

/

3AMPLE

|S

UU ^

li

SOI

S02

S03

S04

505

S06

S07

SOS

S09

S10

Sll

S12

S13

S14

S15

S
0o p

0.9

1.0

1-5

1.8

1.6

1.5

1.5

1.6

13

1.5

1.7

1.9

1.7

1.9

1.2 :

STANDARD
PENETRATION

TEST
RESULTS

S--P-T
(N)

3-6-6-6
(12)

5-44-5
(8)

2-6-7-9
(131

6-7-8-9
(15)

5-6-7-9
(13)

5-6-7-8
(13)

34-6-7
(10)

34-5-6
(9)

3-5-6-8
(11)

3-5-6-8
(ID

10-12-18-19
(30)

11-14-18-25

13-18-2740
(45)

30-48-94-90

8-100-50/0.2

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

6" Siltv Clay, dk br, tr. grav, wet. soft
2" GraveL black
4" Clavev SilL dk br to black, moist, soft to firm.
Siltv Clav. tr sand, gravel dk br to black, moist
Soft, organic staining —
One dolomite cobble *2" diam (CL-ML)
Siltv Clav. tr sand, gravel. It orangish
brown/gray moist, soft, some "roots"
mottled. (CL-ML)

As above, soft to firm. •- . -
black "staining" (CL-ML)

Top I1 as above (No mottlingXCL-ML)
Bottom 0.6 Siltv Clav. gray, dry to moist, firm
gravel, fine sand
As above
Soft to Firm —
(CL-ML)

As above
(CL-ML)

As above
(CL-ML)

As above, soft
(CL-ML) . —

Top 1.1' As above, more fine sand,
soft. (CL-ML) —
Lower 0.4* siltv clav. tr. fine sand, gray, dry, hard
Top 1' As above, more (CL-MU
0 J' fine, poorly graded sand, tr silt gray, wet (SP
0.4* F.C. poorly graded sand
(SP) little to no silt, wet, med dense
Top 2" A* above (SP1
Lower 1.6' siltv clav/clavev silL gray, dry to
moist, hard, or fine sand, tr grav (CL-ML)

As above
Hard to stiff (CL-ML)
1.5' As above
Lower 5" fine, poorly graded sand, tr. silt. —
dk. brown to gray, moist, dense

Silty clav/cJayeY silL dk brown, dry
hard, crumbles (CL-ML)

o

!§

i

COMMENTS

DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

Stan 0850
HNu=1.0ppm ABGBg=0.5ppm
Fill
t=0906~
HNu=OJppmABG —
Drillers only have 1 split spoon!
t=0912
HNu=0.2ntm-0 ARG

- Took duplicate of
physical sample
c=0918 _
HNu=OABG

t=0928 ~
HNu-Bg
t=0934
HNu=0.2ppm ABC —
Took chemical set

t=0941 _
HNu=Bg

c=0948
HNu=Bg

gradation? More sand
t=0956 —
HNu=0-5ppm ABC

t=l022 —
HNui B.C.
t=l022

HNu=0.4 in sand

t=!035
HNu=0.2 in sand seam
Not enough for chemical
sample
t=l059
HNu=B.G.
Took VGA's only
Very hard to sample —
t=UOO
riNusZ.Oppm ABC on tine sand
Rock at -27
c=1122HNu=B.G.

Rev. 8/15/88



PROJECT NUMBER

W64641.FQ
BORING NUMBER

ECCSB-04 SHEET 1 OF 2

SOIL BORING LOG

PROJECT NSL/ECC
ELEVATION

LOCATION Zlonaviik. Indiana
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(3 3/8* Id.)/Mobile Drill B61

WATER LEVEL AND DATE STAHT 4A4/88 .LOGGER Bob Brownfield

lp
3 1
U UJ
«o

H
33

—

15—

—

—

»-

—

—

<
£
UJ

S

/
/
/

/
//
/

/
/

/

/

/
/

/
/

/

/
/
/
/

SAMPLE

z «

s|

si

S2

S3

S4

35

56

S7

S8

S9

S10

SI1

S12

S13

S14

S15

•>*

a
o Cs£
1.3

1.8

2.0

1.7

10

1.7

1.7

1.7

2.0

1.5

U

1.0

1.5

1.7

U

STANBMD
PEWnWTIMI

TEST
RESULTS

r-r-r
m

5-12-7-8
(.19)

2-5-6-7

(ID

2-2-3-5
(5)

5̂ 1-6-17
(10)

5-6-7-8
(13)

4-5-6-8
'ID

2-2-3-4
(5)

4-5-6-7

(11)

5-7-6-6
(13)

7-7-9-9
(16)

8-9-10-11
(19)

7-8-9-10
(17)

8-10-12-12
(22)

8-12-13-18
(25)

12-14-19-21
(33)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY ORCONSSTENCY.
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

2" crushed stone
14" silt daxk gray to black, dry to moist. —
firm. -5% come sand. (ML)

Same as above.

Same as above, brown, moist to wet

Sfme as above, gray, wet on outside —
moist on inside.

Sflne ts tbov£ mots'

Same •• above

Silt gray, moist. <5% coarse sand.
low oiasticitv. soft. (ML}

fravel gray, 3/4' max. -30% sand,
well graded, clean wet. (GW)

SflHi gray, coarse, wet. <2% silt (SP)

Sane M above, but well grided. (SW)

Sane ts above ~~

Same as above. -10% gravel 3/4" max. —

SameasS12

Sand, gray med. to coarse.
<5% silt, -10% gravel, wet.

Sand gray, fine to med. <5% silt. —
(SW)

a

1 gS 3

COMMENTS

DEPTH OF CASMG.
ORLUN8RATE.DRILL WGRUOLOSS,
TESTS AND
INSTRUMENTATION

Sp
t»153Q

H
I

(weathered fUl) I

t»!550

k

c»1605

-

c«l620

Took Chemical
Samples - Mo Physical \

oon

[Nu
ym
3k^

—

—

—

—

—

/—

—

I
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mSS PROJECT NUMBER

W64641.FQ
BORING NUMBER

ECCSB-04 SHEET 2 OF 2

SOIL BORING LOG
• . • ^ • • -• > . " • •

PROJECT NSUECC. LOCATION ZionsviUe. Indianrr, - .

ELEVATION - DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /Mobile Drill B61

WATER LEVEL AND DATE START WM*1 FINISH 4/14/88 LOGGER Bob Brownfield

3 ca rr3 i
UJ 01
03 (J

SIS
UJ 3a 1/1

30
. ••

•?

J-

j,̂
1
 '•"'

î
UJ

I

/
/
/

/

SAMPLE

Is
il
S16

S17

S18

>.

a

si

2.0

10

2.0

STANOAflO

TEST
RESULTS

r-r-r
(N)

10-14-24-20
(38)

9-12-15-15
(27)

10-36-17-31
- (53)

SOIL DESCRIPTION

SOU. NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSfTYORCONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Sand fine, clean dense, gray wet
w/ 1 " high plasticity clay seams —
every 8 to 10"
Sand gray. v. fine, -5% silt in sand, 1"
silt seams every 3-4". —

Sand as above
8" Sfligay, v. hard. dry. -10% coarse
*__~*4 T^«. ̂ i-.» f\jn \*

End Soil Boring @ 36'

o

Is
<Si J

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu.

Bkg

—

\ /



L^mt'iKffjM PROJECT NUMBER
W64641.FQ

BQRING NUMBER

ECCSB-05 SHEET . OF 2

SOIL BORĴ IG LOG

PROJECT NSLVECC :"- ' . ' - - : LOCATION Zionsvifl«, Indiana . ,
ELEVATION " , DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /MobUe DriU B61
WATER LEVEL AND DATE START 4/13/88 FINISH 4/13/88 LOGGER C Cruciani

^£3 y=.s «Q3 1 1

ii
a. K
33

—

5

—

U

—

25 —

—

<
1
UJ

^—S

/

/

/

/

/
/

/

/

/
/

/

/
/

/

/

/
/

/
/

/

/

/

SAMPLE

Is
Ui •<

il
SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

v

i
0
o c%£
1.6

1.4

t

2.0

2.0

2.0

1.6

2.0

1.3

1.0

2.0

1.2

1.6

07

1.7

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(«)

2-2-3-4
(5)

2-2-3-3
(5)

2-3-3-4
(6)

3-5-8-10
(13)

4-6-7-10
(13)

2-6-7-8
(13)

1-34-6
(7)

24-6-7
(1P\

2-4-7-14
fin

24-6-10
(10)

8-9-10-11
(19)

6-8-10-10
qa)

6-8-9-12
(17)

6-8-10-12
(18)

3-7-12-14
(19)

SOIL DESCRIPTION

SOU. NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Siltv clay, brown, moist, soft. IT sand
(CL)

As above (CL) —
one crack 8" from bottom, tr. gravel
No recovery 1st attempt
No recovery 2nd attempt
NO SAMPLE

As above grades to firm (CL)

Sfltv clav. gray, moist, firm, tr sand.
tr gravel (CL)

As above —

As above
1_3'
Lower 6" 34 "cracks" filled with sand

" Lower 1" well graded M-C sand, gray, wet
150 se, tr. gravel (SW)
Silty clay, tr gravel gray, soft

As above (CL)
1 ' sand seanrO.4' from top, 1' from top.
Bottom 1" F-M sand, gray. weL loose
0 J interlayered s.an.d_& gravel gray, differing
lithotogies, wet, loose (GW-SW) —
03'asS8
0.4' sand it gravel (SW)
1 .0' sand & zravel as above , ,_
1.0' sand, med, gray, wet <5% silt.
-5% small gravel. (SP)

Sam% aS.abQv5t med t° coarse (SP)

Same as above (SP1

03 sand, gray, fine, clean (SP)

Sand gray. Fine wet. clean. (SP)

o_1

13

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

Start® 1500
(Topsoil)
t=1506
HNu» B.C.
t=l5!2 . —
HNu=B.G.
t=1514
HNu=B.G.
Told drillers to drill to 6'
try for 6-8*
ts.1522
HNu»B.G.

t»1529
HNu»B.G.
Took Physical Duplicate

tsl530 —
HNu=B.G., No physical sample
Took Chemical Sample
ts!538 _
HNu=B.G.

t»1542
UMU— R O

t»1548 ~
HNu=B.G.

t=1555 —
HNu»B.G.

—

^«_

Chemical set

I

"Rev. 8/15/88



IHI,'jJl//IM PROJECT NUMBER BORING NUMBER

W64641.FQ ECCSB-5 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NSL/ECC " LOCATION ZIbnsville, Indian̂
ELEVATION DRILLING CONTRACTOR ATEC Associates " "
DRILLING METHOD AND EQUIPMENT HSAQ 3/8" Id.) /Mobile Drill B61
WATER LEVEL ANO DATE

D
EP

TH
 B

EL
O

W
 

1

SU
R

FA
C

E 
(F

O

**-

1/1

••< — .

**_^

SAMPLE

IN
IE

R
VA

L

/

/

/

/

/

/

/

f a
UJ

-1a. *
^ z

S16

S17

S18

S19

S20

S22

RE
CO

VE
RY

(F
l)

U

1.3

1.8

2.0

2.0

10

START 4/13/88 FINISH 4/13/88 LOGGER CCruciani

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N>

10-12-14-18
L26)

10-19-29-30
(48)

8-20-25-32
• («)

8-14-20-19

8-14-20-22

8-12-30-46

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCSGHOUP SYMBOL

Same as above

Same as above

8" as above
14" Sjnd. gray. v. fine, wet. clem. (SP)

Sans as ibo,v?- (-2% silt)

Sjnd v. fine, wet, gray, -30% silt,
1/2" silt seams every 6 or 8" (SM)

12" as above
6" coarse sandv gravel —
6" silt gray, hard, dry, -10% small gravel

End Soil Boring @ 42' _

SY
M

BO
LI

C
LO

G

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
OHILUNG FLUID LOSS.
TESTS ANO
INSTRUMENTATION

—

1=1750
HNu=Bg

—

(till))

—



l».i'il!llfm PROJECT NUMBER

W64841.FQ .
SORING NUMBER

ECC SB-08 - SHEET •_ i - O F 2

SOIL BORING LOG^

PROJECT NSL/ECC :- LOCATION TiansnOerlndiuui. .„
ELEVAT1ON " DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT Mobile Drill B61/Hollow Stem auters 3 3/8" i.d.
WATER LEVEL AND DATE

D
EP

TH
 B

EL
O

W
 1

SU
RF

A
CE

 (F
T)

—

«-

—

25 —

—

—

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

TY
PE

 A
N

D
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

VE
RY

(F
T)

1.0

1.0

12

13

2.0

2.0

1.7

1.7

1.7

13

13

1.0

U

1.8

1.5

START 4/12/88 FINISH 4/12/88 LOGGER B.BrownfieW

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

2-2-3-4
(5)

3-3-3-3
(6)

2-2-2-3

W

(soft)

5-6-7-8
(13)

5-6-7-10
(13)

4-6-6-8
(12)

5-8-8-8
(16)

4-5-6-11
(11)

6-8-9-10
(17)

5-8-8-9
(16)

8-10-11-12
(21)

8-14-16-20
(30)

8-16-18-18
(34)

9-18-21-26
(39)

SOIL DESCRIPTION

SOU. NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY .
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Topsoil dark brown, moist, fill, small roots,
soft, slightly plastic

SilL moist, light brown, soft, slightly plastic —
(ML)

Same as above, wet at bottom 6" .
also a little gravel in the bottom 6" (-10%)

Sam? IS atWve- 33% graveL
Bottom 4" silt (moist)

Sijt as above, wet. gray, -10% gravel, firm.

Same as above —

Sams. as. above.
(gravel layer 1" thick® 13')

12"SamejiS6

3

18
CO -J

6" sand, gray, medium <2% silt, wet (SP)
2" saturated till as above
Silt gray, moist -10% clay
med plastic, soft (thin sand layers every
2 to 4")(ML)

<5% silt, -30% coarse sand,
ooortv zraded. (GP)
Sand w/ graveL gray, wet -20% gravel
clean, max size - 3/4" Well graded. (SW)

Same as above

16" same as above
12" sand fine to med size, gray, clean, wet
poorly graded, -10% small gravel (SP)

Same as sand above. (SP) —

Sand same as above, increasing
silliness in bottom 4".

COMMENTS

DEPTH OF CASING.
DRILL ING RATE,
DRILLING aUIOLOSS.
TESTSANO
INSTRUMENTATION

H
B

Apparent water® 5-5'

Tfll

TO

\
Chemical sample taken
ECC SB-06-06

H
B

1555 ha

first competent sand layer
Tfll

Chemical Sample Taken
ECC SB-06-13

\

t£u

fcf-

—

—

/

N«r
*g

—

—

-

I



PROJECTNUMBER

W64641.FQ

BORING NUMBER

ECC SB-06 SHEET 2 OF 2

SOIL BORING LOG

PROJECT_
ELEVATION

NSL/ECC LOCATION ZkMisyilk, Indiana
. DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT Mobile Drill B61/Hollow Stem augers 3 3/8" i.d.
WATER LEVEL ANO DATE START 4A2/88 FINISH 4/12/88 LOGGER B. Brownfield

IE3 fe
UJ IM

?^iias
O 0!

mf
Y* , , .,>J

40

1ff —

*J

'JJ

t—S

/
/
/

/

/
/
/

/

SAMPLE

9 x
LLJ "*S

£l

S16

S17

C I Ool5

S19

S20

S21

>-

o c
^t

2.0

1.7

"t nx.U

2.0

2.0

1.8

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

9-26-30-30

14-18-20-22

1 f\ 1 < 1 Q 'MlU-lj-iO-Zl

8-9-10-12

11-25-36-50

13-26-3^40

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Sand, gray-tan, wet, dense, fine to med size
Silt seam 1" thick® 31 S

Sand, tan, fine, moist, clean, poorly graded.

SilL tan, wet, soft, <5% clay _
Low plasticity (ML)

12" as above
12" SiU dark gray. -10% gray., dry, hard

?3nif tf ibo^c

End Soil Boring @ 42' —

a

!§

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS ANO
INSTRUMENTATION

HNu
Bkg~

—

—

Chemical
Sample Taken
ECC SB-06-20
Till ^



PROJECT NUMBER

W64641.FQ

BORING NUMBER

ECC SB-07 SHEET 1 OF

SOIL BORING LOG

VSL/ECCPROJECT_
ELEVATION.
DRILLING METHOD AND EQUIPMENT 3 3/8" HS A Mobile EMI B61

WATER LEVEL ANO DATE.

LOCATION ZkmsvUl*. Indiana .

DRILLING CONTRACTOR ATEC Associates

START 4/11/88 FINISH 4/12/88 LOGGER B. Brownfield

%e°±
UJ UJ» Q
I <
££
uj 3a co

—

___

C -m— i

15 —

28—

— ~~

_j

£
UJ

I

/
/

/

/
/

/

/
/

/

/

/

/
/

/

/
/

/

/

/

/
/

/

SAMPLE

Is
UJ 5il
si

S2

S3

S4

S5

S6

S7

S8

S9

Clf)

Sll

S12

S13

S14

S15

i
0o cs£
2.0

2.0

0.5

1.3

1.0

U

0.7

2.0

U

i j

1-3

1.7

1.8

U

1.8

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

23-25-35-35
(60)

24-20-8-8
(28)

6-8-10-10
(18)

9-4-4-4
(8)

2-2-3-4
(5)

2-2-4-7

(6)

0-0-2-3
(2)

6-8-9-12
(17)

6-8-12-12
(20)

S -8-1 0-1 1

Ll»)

10-13-13-14
(26)

11-13-18-24
(31)

30-23-27-60
(50)

S8-80- 100/6"

25-31-55-65
(86)

SOIL DESCRIPTION

SON. NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCSGHOUP SYMBOL

Crushed limestone fill, stained black
for top foot

8" Crushed limestone fill
16" silL dark brown. -10% fine sand, moist —
low plasticity (ML)

Rubbish - silicon sealant, rocks (fill)

8" rubbish as above
8" Silt w sand &. clav - dark brown, moist, soft
Inw nlflcfic -.704, Fine cam! fM\ \

as above, more wet

12" as above —
6" sand, fine, gray, wet -10% silt (SP-SM)

6" SflniS4 Jlb°ve.
2" gravel (1/2" max) well graded, wet

Sand med coarse, gray, wet, well graded,
small gravel (-10%) V. clean (SW)

Same as above

Same as, ab^ve

Same as above, medium (-5%gravel)
lack of fine sand (SP)

8" same as above
14" siiL gray, moist, nonplastic, -20% fine,
fine sand seams every 2-3" (ML)

SilL gray, dry on inside, wet on outside —
Small rock fragments (>5%), hard.

7" Same as S 14
7" sand, med, gray, wet, poorly graded, clean (SP
2** C-»f«» -»e C I A /\yff ^

0

S§

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu-lOppm

HNu-llppm

HNu-2ppm —

HNu-4ppm

HNu-Bkg ~

HNu-Bkg —

HNu-Bkg

HNu-Bkg ffifu.
Bkg—

—

|
QS2Q \\/
Rocks @ interface of sand
and silt.
bottom 1" of spoon was hard
dryfill —
Took Chemical Sample out of
S13
Tfll

I

Rev. 8/15/88



fc.VJfflCT* PROJECT NUMBER

W64641.FQ

BORING NUMBER

ECCSB-07 SHEET 2 °F 2

SOIL BORING LOG
• - . • • • " . - i

PROJECT NSL/ECC LOCATION Zionsvifle, Indiana -.,.

ELEVATION DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT 3 3/8" HSAMobile Drill B61
WATER LEVEL AND DATE START 4/11/88 FINISH 4A2/88 LOGGER B. Brownfield

^^

D
EP

TH
 B

EL
(

SU
R

FA
C

E
 (

f

30

—

-

SAMPLE

IN
IE

H
V

A
L

/

W
P

E
A

N
O

N
U

M
BE

R

S16

>•

o c
Si

2.0

STANDARD
PENETRATION

TEST
RESULTS

p-r-r
(N)

25^0-55-75
(95)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Same as S14 _

End Soil Boring @ 32'

^^_

y

1U

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS ANO
INSTRUMENTATION

HNv
B!cg

—

j-' •""•

— •"



[»'i'ii:niM PROJECT-NUMBER
W64641.FQ

BORING NUMBER
OF !

SOIL BORING LOG

PROJECT NSL/ECC ' . LOCATION Zjonsyifle, Indiana ....
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT 3 3/8" HSA Mobile Drill B61

WATER LEVELANO DATE

DE
PT

H 
BE

LO
W

 
1

SU
RF

AC
E 

(F
T)

—

•5-̂ T^™"

10 '

«-
—

25—

SAMPLE

IN
TE

RV
AL

/

/

/

/

y
y
/
//
/
/

-

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

$4

S5

S6

S7

~S8

59

S10

Sll

RE
CO

VE
RY

(F
T)

1.8

1.7

0.7

1.0

13 "

1.8

13

1.2

1.7

2.0

2.0

START 4/12/88 FINISH 4/12/88 LOGGER B.Brownfield

STANDARD
PENETRATION

TEST
RESULTS

tr-r-r
(N)

7-11-19-20
(30>

10-11-19-20
(30)

3-3-8-5
(11)

1-4-3-2
(7)

3 -̂6-8
(10)

3^-6-7
(10)

5-5-6-8
(11)

3-4-6-8
(10)

8-11-16-18
(27)

11-16-18-19
(34)

12-16-18-30
(34)

SOIL DESCRIPTION

SOR. NAME, COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOU. STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

F;)l concrete chunks, asphalt
pavement chunks & other black debris

10" S.arne as above
10" SilL dark gray, -20% sand, low plasL —
wet (ML)

Silt tan to gray, wet, low plasticity, soft.
(ML)

Same as above

Same as above

Silt gray, saturated, -20% sand (fine)
in thin lenses, soft

Same as above, sand seams are more coarse.

10" Same as above
4" Sand lense (fine) wet, poorly graded (SP)

12" Same as S6
4" Sand lense as above —
4" Same as S6

Silt gray, -20% fine graveL dry, hard

SJliasSlO

End Soil Boring @ 22' —

^is
COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUIOLOSS.
TESTSAND HNu
INSTRUMENTATION ppm

Took Chem. No physical
Drillers noted water
@3'

G

HNu-12ppm

Took Chem - No Physical

i
Tfll

Tfll
\

.t-

2~

•Q—

2—

\3-

*?•

—

V

—

—

I



iipit'fgJf/M PROJECT NUMBER BORING NUMBER

W64641.FQ ECCSB-09 SHEET t OF l

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsville, Indiana .

ELEVATION " DRILLING CONTRACTOR ATEC Associates "
DRILLING METHOD AND EQUIPMENT 4 1/4" HSA Mobile Drill B61

WATER LEVELAND DATE

£P

DE
PT

H 
BE

L(
SU

RF
AC

E 
(F

—

X
5

—

10

—

r1^"

29 —

25 —

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

lY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

RE
CO

VE
RY

(F
T)

0.8

1.2

0.8

1.4

1.4

2.0

1.2

1.0

START 4/17/88 FINISH 4A7/88 LOGGER C. Cruciani

STANDARD
PENETRATION

TEST
RESULTS

«••«•-«•
(N)

3-2-4-9
(6)

4-5-6-6

(11)

3-4-2-2
Cfil

1-6-10-10
(16)

14-13-14-13
(27)

9-6-10-6
(16)

7-6-10-10
(16)

9-10-11-15
(21)

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Sandv. clavev silL brown, moist, soft
(ML-CL)
0.9' As above (ML-CL)
1/2" sand seam, poorly graded, (SP) Med grained
dry to moist, IL brown, loose to med dense.

Sani poorly graded, med grained, It brown,
wet, loose 2" gravel, near bottom (SP-GW)
large pehhle in hnnnm- rtO mm long
V Gavey silL with large gravel pebbles to 50mm

(ML)

Alternating 6" layers silt, gray, —
wet, soft and large gravel with clay (as S4)(GW4

Sand, fine, gray, wet, loose (SP)
grades to well graded, gr ayej
wft Inrrti- <Ct'Vr\

O.T = as above (SW-GW)
0.5' - clavev silL gray .dry (ML-CL)
to moist, firm to stiff, tr. gravel

Clavey S\]L 9. gravel, gray, dry, hard

End Soil Boring @ 16'

•

a

58to :3

IL)

COMMENTS

DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTSAND
INSTRUMENTATION

Begin augering c=1220
(f\n\
t=l225
HNu=BG
t=1235
HNu=BG

t=1240
HNu=BG

t=1245
HNu=BG —

t*1249 _
HNu=BG

t=1255
HNu=BG

t=1305
HNu=BG Physical of till
liHati:'

t=l310
HNu=BGIflJ
Physical Dup

Told drillers to set 5' well
screen from 14* to 9'
ECC MW 16 —

Rev. 8/15/88



^™

PROJECT
ELEVATION

PROJECT NUMBER

W64641.FQ
BORING NUMBER

ECCSB-10 SHEET i OF i

SOIL BORING LOG

NSL/ECC LOCATION ZibnsviUê Indlana,
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA 3 3/8" ID Mobile Drill B53
WATER LEVEL ANO DATE START 4/13/88 FINISH 4/13/88 LOGGER C. Cruciani

££3 fc£ uCD £j

££
S3

_

~

19 —

—

—

20

25 —

—

<
$i

/
/

/
/

/
/

/
/

/

/

/
/

/

/
/
/

"

SAMPLE

Is
l\
SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

>.

io -

*i

1.0

0.5

1.2

\3

1.2

1.4

1.9

1.2

1.9

1.5

1.8

1.3

STANDARD
PENETRATION

TEST
RESULTS

e-r-r
IN)

4-7-10-13
(17)

4-7-10-13
(17)

9-13-10-7
(23)

5-5-7-9
(12)

7-9-10-10
L19)

4-7-8-12
(15)

13-12-20-17
(32).,

15-26-29-30
(55)

13-20-28-21
(48)

10-18-17-20
(35)

8-10-23-20
(33)

18-22-28-37
(50)

23-38-34
(72)

SOIL DESCRIPTION

SOL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Blind Drilled (FiU)

Top 6" Siltv clav tr gravel, sand, dk brown,
moist soft (Fill) —
Lower 6" well graded. F-C, sand. It gray, wet to
moist, loost to med dense (SW)
Well graded sand. F-C- tr gravel pebbles to
40mm, IL gray, wet, loose (SW)

WeH graded sand. F-C, tr gravel. It gray to
brown, wet loose some clay (SW)

Top 6" F-M poorly graded sand (SP1
brown, wet, dense, lower 0.8' as S-4 (S W)

About 6" of material from blow in before
spoon was set —
Well graded sand. F-C. or gravel one pebble
(broken) to 50mm. It brown, wet, loose to med
dense, some black staining (SW)
As above (SW)
Top 1 As above (SWi
Lower 0.9' F-M Poorly graded sand, brown
but 6" of while, "sugar" looking, wet, med
dense (SP)
Top 0.8' as above (SP)
Lower 0.4' sand and paveL (SW) pebbles to —
80mm. varying lithology, 3" lense within with
the very coarse gravels, tr clay (GC)
W?I1 gTilriffl F-C sand, ff gravel, brown to grayr-
moist to wet, dense (SW)
Top 0.8' F to M poorly graded san.4 gray. moisT~
to wet. dense (SP1 0.3' well Bided sand with
clay, tr gravel, pebbles to 20mm, gray, moist to

_, sand & zraveL gray, tr. pebbles to 10mm. loose (i
1 Top 1' well graded F-C sand, gray, wet, dense 2T

Lower 0.8' silty clay, gray dry to moist, v. hard—
6" from bottom sand seam 1/4" (CL-ML)

As above sand seams, about 5 over the interval

End Soil Boring @ 25 .5' —

a

i8to z3

W)

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTSANO
INSTRUMENTATION

Stan 0750
No Sample

t=0800
HNu=B.G. —
physical sample of lower 6"

t-0#06
HNuaB.G.

» 0812 Took Chemical
HNusB.G. Set

t=08!9
HNu-B.G. —
Having a lot of blow in. Put
head of water in augers to
keep out blow in —
t»0831
RNu=5*J not measured
&=0840 _
HNu»B.G.
Took Chemical Set —
More water added to augers
ts0901
HNu=B.G.
c=09lO
HNu- B.G. —
Tested HNu w/ felt tip

t»0919 —
HNu= B.G.
TOOK itaysical Duplicate
t=0930
HNu=B.G.

pp>4.5
1000 Took break
1010 Begin drilling again. A lot of—
blow in. Sample interval cleaned
out twice
Approx 4" from above —
t=1030
HNu=B.G. —

I

Rev. 8/15/88



PROJECT NUMBER

W64641.FQ
BORING NUMBER

ECC SB-11 SHEET OF

SOIL BORING LOG

PROJECT NSLyECC

ELEVATION " " " '

DRILLING METHOD AND EQUIPMENT.

WATER LEVELAND DATE

LOCATION Ziorisviile. Indiana.,
DRILLING CONTRACTOR ATEC Associate

HSA 4 1/4" ID Mobile Drill B61
START 4/5/8*. FINISH 4/5/88 LOGGER C. Cruciani

D
EP

TH
 B

EL
O

W
 

1
SU

R
FA

C
E 

(F
T)

 
|

—

—

mf
C .̂ •̂ —•i

—

0

—

f~

—

—

—

25 — 1

SAMPLE

IN
TE

RV
A

L

/

/

/

/

/

/

/

/

/

/

/

/

TY
PE

 A
N

O
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

—

RE
CO

VE
RY

(F
T)

Fl.2

13

1.1

0.8

1.6

1.8

1.8

1.9

1J

1.0

13

1.5

STANDARD
PENETRATION

TEST
RESULTS

r-p-r
(H)

4-2-7-5
(9)

8-20-22-18
(42)

12-11-4-4
(15)

4-8-12-10
(20)

5-6-7-7
(13)

4-4-7-15
(11)

11-11-11-13
(22)

13-14-14-25
2nd attempt

8-12-15-16
(27)

7-14-15-21

10-16-16-17
(32)

11-15-16-25
(31)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

6"SiItv clav. brown, tr gravel, moist, loose (CL-V
3" F-C sand well graded, tr gravel, brown black—
organics (SW) (CL=ML)

Sx6" Silty clav. brown, tr. gravel, moist, loose (CL-1
1 ' As above (CL-ML) —
0.3' Sandv gravel & cobbles to 40mm. white.
dry, loose (Fill)
0 J' As above
3" siltv fine gr sand (clay), poorly graded, buff to

6" siltv clav. gray w/ black staining, soft, moist
6" Same as above
03' coarse sand & gravel fragments to 30mm
white/buff, dry
Siltv clav/clavev silL tr. graveL fine sand, gray —
to dk. brown, moist, soft, homogeneous (CL-ML)
Top 1.6' As above
Bonom 0.2' wejl graded F-C san4 tr graveL
gray, wet, loose to med dense (SW)

6" rilrv clav as in S5
1.3' med to coarse sand &. gravel, gray, wet,
loose .
Top 0.51 F-C we]i graded sand- gray- wet
loose (SW)
OS coarse gravel varying lithology, wet. loose (<
0.9' F-C Well graded sand, gray, wet loose (SW)
6* as above (SW) —
1.0 siltv clav. tr. graveL dk. gray, moist to dry,
stiff (CL-ML) —

As above (CL-ML)

As above (CL-ML) ~~

About 6" from above in augers —
|_ As above (CL-ML)

End Soil Boring @ 24'

2 cr
S3

L)

AL)

IP)

COMMENTS

DEPTH OF CASING.
DRILLING HATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION
Stan sample 1430 Bg HNu=0.5ppm
t=1433 —
HNusB.G.
BILorgarucs throughout
c=1441 _
HNu=B.G.
Eill
t»1502
HNu-0.5ppm ABG (fill)

t-1512 ~
HNu-B.G. Ell

r— 1^17 _,.

HNu»B.G.

t=!525
HNusB.G.

t-1535
HNu*B.G. but took
chemical s*t
t=1545 No recovery: out of sampler
2nd attempt: Had to set sampler
»lft before interval because of
blow in HNu- 0.4 3 . r>3 .2 ABG
after 5 min. in jar t=!553 —
t»1600
HNuaB.G.
About 6" blow in (Till)
t=16l6 A lot in augers.
HNu=8.G. Actual sample recoveiy-

t=1630 ~~
HNu=B.G. (Till)
Will have them drive one more
spoon for till, grout & move over. —
t=1650 (Till) HNu=0.5 ABG
Duplicate
1700 Told drillers to grout hole
Told to make grout thicker.
Will move over to set well.

Rev. 3/15/88



PROJECT NUMBER

W64641.FQ
BORING NUMBER

ECCSB-12 SHEET I OF

SOIL BORJNG LOG

PROJECT__

ELEVATION.

NSL/ECC LOCATION ZioasxiHe. Indiana^- ....
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT 3 1/4" HSA. Mobile Drill B61 rig, continuous 24
WATER LEVEL ANO DATE START 4/7/88

Ies(2inch0m
FINISH 4/7/88- LOGGER RE Huddleston.

1 e
3*.
UJ UJ
IS (J

^ 3a co

-0930

V931j

19 —

«-

~

—

25 —

*
I4J

z

2-4/

4-r/
V

8-lf//
12X4
/

,

18*20

2042

22-2^

SAMPLE

% S
£|

SI

S2

S3

S4

35

S6

S7

S3

S9

S10

Sll

S12

i
au s
£&

2.0

2.0

10

1.0

10

U

2.0

2.0

1.0

2.0

10

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

6-8-10-14
(18)

8-8-20-30
(28)

18-24-30-14
• (54)

5-9-7-5
(16)

3-3-2-2
(5)

;unkin-l-l-l
(2)

4-5-6-10
(11)

8-10-13-14
(23)

5-5-10-12
(15)

7-11-15-25
(26)

13-15-16-37
(3D

10-22-32^4.
(54)

SOIL DESCRIPTION

SON. NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

Dk. brown silrv sand (SM), with medium graveL
& wood fragments, moist, slightly stiff, Fill

Brown silrv sand as above. Gravel content -30%
angular medium graveL No wood fragments —
observed. (SM)

F-M sand & grave', ffll (SP-SM1 as above.
brown-gray, dry

Gray silt (ML) tr. sand, with graveL moist

Brawn-gray, medium sandjvith sjj[ A seams of
silt (SP) silt seams are gray-black - 2" thick —

Gray-black fme sandv silt (SM-ML)sort, plastic
slightly sticky, wet —

As above to 13'
washed fine to medium angular yravel (CF-GW)
wet. loose —

Gray, medium sand. loose, wet (SP)

Sand as above to IT
Slightly stiff, wet, gray silt (ML) traca fin* —
angular-subangular gravel, not sticky

Silt as above- suit gravel content 10-30%, —
becoming drier with depth

SHt as above, becomes sandier from 21-22*
(is suty sand SM at this depth)

Sand seam 22-23' • medium sand, wet grades to
sandy all as in 20-22' sample

End Soil Boring <§ 24'

—

1

^

1§

COMMENTS

DEPTHOFCASING.
DRILLING HATE.
DRILLING FLUIOLQSS,
TESTSANO
INSTRUMENTATION

HNu=BG

HNu»l -Sppm max
Took sample for chem. AnaL —
ECC SB- 12/02

HNu»1.8ppmupto
7ppmmax
Chem sample ECC -SB- 1 2/03
No physical sample collected.
HNu"0-5ppm
frkgnd in hole

HNu»0.2ppni —

HNu-BG
in hole»BG —

HNu»BG

HNu-BG

HNu-BG
in hole-BG —
Tai

HNu«BG _

HNu-BG _
(outside of sample is wet
but till is dry) —
HNu-BG

End Drillinf ® 1030

Boring open to 22'. sample to 24' —

I



PROJECT NUMBER

W64641.FQ

BORING NUMBER

ECCSB-13 SHEET 1 OF

SOIL BORINGXOG

NSL/ECCPROJECT_
ELEVATION
DRILLING METHOD ANO EQUIPMENT 33/8"HSA. Mobile Drill B53
WATER LEVEL AND DATE

LOCATION North West of owneaiPond

DRILLING CONTRACTOR ATEC Associates

START 4/11/88 FINISH. 4/11/88 LOGGERB-Brownfield

le3 i.
£ UJO rj

£ i
a. as
S3

w

10

"̂

—

"n

25—

_i

OS
UJ

I
/

/

/
/

/
/

/

/
/
/

/
/

/

/
/

/
/

/
/

/

/
/

/
/

/

SAMPLE

Q _

3 §

UJ ^a. ^

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

V

O
o e;
tt£

1.8

13

2.0

1.25

1.8

1.75

1.5

1.5

0.8

1.5

1.0

0.8

1 0

1.5

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(H)

2-3-3-3
(6)

3-5-6-7

(11)

3-6-6-8
(12)

5-8-10-10
(18)

4-6-7-7
(13)

4-6-8-10
(14)

3-6-7-9

5-6-8-11
(14)

5-5-5-5
(10)

7 5 S-6
(10)

5-6-6-7
(12)

7-7-6-8
£13)

0-8-8-10
(.16)

4-6-12-14
118)

13-13-13-16
(26)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE . MINERALOGY ,
USCS GROUP SYMBOL

8" Dark brown topsoil
Silt tan, moist, tr. fine sand, low plasticity

Silt tan. moist, tr. small gravel & sand, low plasL
1 thin sand seam sacks (1/2") —

Same as abo.ye, light brown.
-10%. clay (ML)

Same as above, gray brown
-15% gravel

Silrv ctav. gray, low plasticity, tr. small gravel
moist. CL-ML

Same as 55 -10% graveL wet —

S ajns as, abjQve

Same as above
Water present, sand seam 1/16" @ 15.5

Sand w/ p-avel gray, well graded. 1/2" max
wet. clean (lack of fine sand) (SW) —

Sam; as abQve

Same as above

Same as above

(silt seam @ 27 1/2')

Same., as above
(Silt seam @ 29')

a

?§CO _J

ML

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu=BG
Fill

HNu=BG

HNn=f*r,

HNu-BG

HNu=BG

HNu=0.2 above BG —
Peak

0.1 HNu above BG

0.1 HNu above BG

Chem, sample taken (only 1
jar of etch.) ECC SB 13-09/10 —
(No Physical Sample)
Finish chemical samples on

up in cuttings.

•15 mm between samp lees
because of sand flow.

—

Took chemical sample



t»:)':77!7i PROJECT NUMBER BORING .NUMBER -

W64641.FQ ECC SB-13 SHEET 2 OF 2

SOIL BORING LOG

PROJECT
ELEVATION

NSL/ECC LOCATION Nona West of. o wners Pond
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT 3 3/8" HSA. Mobile Drill B53
WATER LEVEL ANO DATE START 4A1/88 FINISH 4/11/8S LOGGER B. Brownfieid

i£3 !fc
S UJ(j
s <w. u.
a. oruj 3a 55

30

•*«

—

_i
i:
UJ

i
/

/

/
/

/
/

/

/

/

SAMPLE

is
UJ Sa. •
Si
S16

S17

S18

S19

S20

S21

£
a
i?
2.0

1.7

1J

1.8

10

1J •

STANOAMO
PENETRATION

TEST
RESULTS

r-r-r
(«)

10-11-12-18
(23)

7-7-7-14
(14)

7-13-16-20
(29)

15-19-17-46
(36)

15-38-40-60
(78)

LO-60-80-130
(140)

SOILOeSCRIPTION

SOH. NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOU. STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

12" and. gray, -5% silL medium to coarse
w-10% gravel (SP) — J
12" SJll gray -20% fine sand, low plasticity (ML)

Sani gray, medium. 1" silt lenses every 4 to 6^_
otherwise sand was clean.

Same as above

15" Same as above
7" SQL gray, -iUfo v. tine sand, non plasuc (Mt)

4" Silt as above.
SJlt gray. -20% gravel (1/2* max), v. herd, —
dry

Silt as above

End Soil Boring @ 42*

y

iSoo !3

COMMENTS

DEPTH OF-CASING.
ORIU ING RATE,
DRILLING FLU1OLOSS.
TESTS ANO
INSTRUMENTATION

HNu
BG

—

Note: 1" gravel at interface —
TUl

vU

—

I



PROJECT NUMBER

W54#i.FQ

BORING NUMBER

ECC SB-14 SHEET l OF

SOIL BORING LOG

NSL/ECCPROJECT.

ELEVATION "_' ,..'.'.

DRILLING METHOD AND EQUIPMENT,

WATER LEVELAND DATE

. LOCATION Ziorgville. Indiana
DRILLING CONTRACTOR ATEC Associates

3 3/8" HSA. Mobile Drill B61. 24" continuous split-spoon samples. 2" OP
START 4/8/88 RNISH 4/8/88 LOGGER R- Huddleston

If
tM U.

O. X

Q </J

5

—
18 —

-

'

—

J

SAMPLE

IN
IE

RV
A

L

0-2/

/

X
4-6/

X
8-L/

7*

12A4

14/6

/
1^20

20/22

22/24

AT*
:

IY
PE

 A
N

O
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S3

S9

S10

Sll

S12

S13

RE
CO

VE
RY

(F
T)

1.8

2.0

IJ

1.2

12

1.4

1.2

1.8

2.0

2.0

2.0

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

(N)

1-1-3-4
(4)

3-3-5-5
(3)

3-2-2-2
(4)

1-2-2-2
(4)

5-6-8-10
(14)

3-5-6-11
(ID

6-8-10-11
(18)

18-15-16-18
(31)

8-16-18-19
(34)

11-14-18-27
(32)

18-22-23-26
(45)

18-25-26-27
(51)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE OENSfTY ORCONSISTENCY,
SOB. STRUCTURE . MINERALOGY ,
USCS GROUP SYMBOL

Moist brown silt (ML) trace fine sand, trace
clay, plastic, slightly sticky, trace gravel

As above, sand content slightly higher with
organic- wood particles, trace black monies —

Dark brown, moist, sandy silt (SM) with very
fine gravel, slightly plastic, non sticky

Siltv clavev gray sand (SM-SQ with fine angular
gravel. Tip of spoon contains black sand Sc. grave

anything to HNu
Black gravel & sand fGP) loose wet
yo-iu is sott siity clav (UL,-»VIL,)
trace very fine graveL
Gray brown clayey sjli (ML) with fine-medium—
sand, trace very fine gravel, soft, slightly plastic
plastic, slightly sticky, moist
As above —

As above, becoming sandier with depth to -14T3":
Medium sand (5P), then to coarse sand (5P) with
fine angular gravel 15-16'

Gray coarse jand.(SP) and fine-medium angular
gravel 20-30% nonsticky, nonplastic, loose

As above - brown, gray color —

Sand as above to 21'
Stiff gray silrv sand (SM) dense, with fine
subangular gravel -20%, nonsticky, slightly prast
Same as above, with -3" sand seam @ 22*

Same as above, with 4" coarse sand seam at
-25.5 trace clay, slightly sacky (SM-SQ

End Soil Boring @ 26' —

y

"If

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUIOLOSS.
TESTS ANO
INSTRUMENTATION

HNu-BG

HNu-trace (-0.2ppm)

HNu-Uppm

HNuastrace
-3 dowrthole

HNu-BG ~~
took chemical analysis sample
ECC-SB 14/01 @ 1330 Tfll
Not enough sample for phys. anal. —
HNu-0.2ppm

HNu=BG _

14 J - 15 - contact w/ sand at 14 J
HNu«BG

Sand blowing into augers,
cleaned out with spoons
HNu-BG

HNu-0.5ppm —
Collected chemical analytical
sample ECC-SB- 14-02 @ 1410
Sand blowing up in augers
Had to clean out with spoons
UNTii^t •? i — -

HNu-OJppm
Collected chemical analysis
sample ECC -SB- 14-03 @1447
HNu=BG

End Drilling® 1455

(Hole open to 24', —
sampled to 26')



PROJECT NSL/ECC
ELEVATION

PPOJECT NUMBER
W64641.FQ.

BORING NUMBER
ECC SB-15 SHEET . l OF i

SOIL BORING LQ&

LOCATION ZionsviDe, Indiana ,-.,> ..
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT 3 1/4" HSA, Mobile Drill B61, 24" split-spoon continuous 2" OD samples
WATER LEVELANO DATE

DE
PT

H 
BE

LO
W
 
|

SU
RF

AC
E 

(F
T)

10 —

—

"-

—

25 —

—

SAMPLE

IN
TE

RV
AL

0-2/

/
/

10-LT

/

/
14̂

16-X

18/20

20^22

22-X

2^26

26^8

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

RE
CO

VE
RY

(F
T)

l_5

1.5

12

2.0

0.5

2.0

1.5

1J

1.5

10

10

2.0

2.0

10

STANDARD
PENETRATION

TEST
RESULTS

r-r-e-
(N)

3-3-4-5
(7)

3-3-3-3
(6)

2-2-4-6
(6)

4-6-10-10
(16)

3-2-4-4
(6)

4-4-6-7
(10)

4-5-6-7
(11)

4-5-8-8
(13)

VOH-6-8-10
(14)

10-12-20-20

17-20-19-18

12-29-32-32
(57)

11-28-30-45
(58)

27-37-52-80
(89)

START 4/7/88 FINISH 4/7/88 LOGGER R- Huddleston

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OH CONSISTENCY ,
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Dk. drown, moist siltv sand (SMI tr. organic
plant material, slightly plastic, tr. fine gravel
Topsoil

ii_* •

Brown sjlt ($£Q, tr. clay, moist, slightly sticky —
plastic, tr. fine medium gravel

As above, with sand (fine) moist

Brown moist sandv silt (SM) slightly plastic,
nonsticky, tr. fine rounded gravel ~

Gray sil{ (ML) wet soft, tr clay, trace fine gravel
(a couple), medium-coarse peices of gravel, slrghl
plastic
Grayish brown, soft, afc (ML) 10-20% very fine
subanguler graveL tr. very fine sand, trace clay, —
plastic, nonsticky

Silt as above, wet

@14_5' medium-coarse gray sand (

Medium to coarse sand. (SP) as abc
subrounded-subanguler gravel

SP), loose, wet

ive, with fine

o

1§

ty

Sjnd (SP) as above

Sand as above

Sandv silt (SM) very stiff -10% One graveL
moist, gray medium sand seam @-23-23.5
Till below this, very compact
IntwisYTtd silry san<1 (SM) and me
sand (SP)in -6" seams. Sand is loo
silt in -1" seams. Silty sand is stiff
Silty sand- very stiff, gray very fine
with fine subrounded-subangular g
a sand stronger <l/2" @ -27.5' TU

dium-coarse
se & wet wuh-
, cohesive
sandy silt (MIi

ravel -10-2Q%J
appears dry.

Out outside ot sample is wet —

End Soil Boring @ 28*

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTSANO
INSTRUMENTATION

HNu=BG —

HNu=lppm

HNu-lppm
Took chem. sample
err1 sn i</ni /a lAin
Not enough sample for phys. anal.
HNu-BG ~

HNu-BG

(TiD)

Spoon wet
HNu=BG
(Titr\
Spoon wet
HNu-BG

HNu-BG
Took chem. sample —
ECC-SB-15/02@1445
Could only fill 8 oz jars <l/2 full
HNu-BG Not enough sample to
fiQ physical sample jar. Sandblow-

& spun them to try to drill out sand.
HNu-BG See Field logbook for
more details. Took several spoons-ta
clean out augers before sampling.
HNu=BG Till —
Chem. anal, sample
ECC-SB- 15/03 @ 1540
HNu-BG —

HNu=BG _

Boring open to 26*, sampled to 231~



"•

PROJECT
ELEVATION

PROJECT NUMBER

W64641.FQ

BORING NUMBER
ECC SB-15A SHEET [ OF l

MW18,
SOIL BORING LOG

. .
NSLvECC LOCA11ON Ziorisvilie, Indiana- - ,

DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT 4 1/4" HSA, Mobile Drill B53
WATER LEVEL AND DATE START 4/19/88 FINISH 4/19/88 LOGGER C. Cruciam

££" i.
UJ uj
03 Q

C u.
. i r ^

O oo

—

tiM_

5

—

—
10

—

w-

20

25 —

<!
5
UJ

I'

/
/
/

/
/

/

/
/

/
/

/
/

/
/

SAMPLE

|s
UJ •<a. •
^ 2H- 2

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

1a

*g

1.2

13

1.0

1.9

1.8

STANDARD
PENETRATION

TEST
RESULTS

p-r-r
(N)

4^t-7-7
(11)

7-8-10-11
(18)

8-7-7-4
(14)

2-3^-5
(7)

20-27-15-10
(42)

10-14-17-22
(31)

SOIL DESCRIPTION

SOIL NAME.COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY.
USCS GROUP SYMBOL

BLIND DRILLED _

V
Gayey, sandy silL die. brown, moist, soft

As above 0.4'
6" c. sand poorly graded (SP) —
6" gravel (GP)

coarse gravel/cobbles to 25mm with clay —

2" bottom silt, Cr. gravel dk brown, moist to
dry, soft (ML)
Silty clay, gray to brown, tr. gravel, sand, wet to
mniet cnft cfirlru nla.fic /TT MI 1

BLIND DRILLED —

\|/ —

1' coarse gravel & pebbles
6" sand coarse, with gravel, dk. brown to grayr—
moist to wet, loose
6 gravel A pebbles as above
1" canri M ahnv*

2"silt in up of spoon, grey, moist, soft, tr. grav.
Silt as above —

End Soil Boring @22'

o

S"
1

ISto ±1

COMMENTS

DEPTHOFCASING.
DRILLING RATE.
DRILLING FLUIOLOSS.
TESTS ANO
INSTRUMENTATION

—

—

t=1455
HNu=BG (Topsoil)

t=1458 Took chemical —
HNu-lppm sample: VGA's only

(Fin?) Does not appear natural
Does not appear natural —
tslSOO
(Natural)

t=1509
HMii=Rf5 —
Found no significant readings.
Told drillers to auger to 18' and
take spoon. Target zone 22' , -

«

Blow counts high due to large rock
"50mm encountered at about 18' —
t=!535
HiNu-BG

t=l540
HNu=BG —

Rev. 8/15/88
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PROJECT NSUECC

ELEVATION

PROJECT NUMBER

W64641.FQ

BORING NUMBER

ECCSB-16 SHEET i OF :

SOIL BORING LOG

LOCATION Zibnsville^ Indian* —
DRILLING CONTRACTOR ATEC Associates "

DRILLING METHOD ANO EQUIPMENT 3 3/8" HSA, Mobile Drill B 53

WATER LEVEL AND DATE

D
EP

TH
 B

EL
O

W
 

1
SU

R
FA

C
E 

(F
T

)I

— i

—

—

1 " !

-

—

25—

SAMPLE

IN
TE

RV
AL

/

/

/

y///
/

/

/
/
/
/

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

SB

S9

S10

Sll

S12

RE
CO

VE
RY

(F
T)

0.7

0.7

1.2

1.6

1.5

1.6

1.9

2.0

1.9

1.8

1.6

1.5

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N|

8-5-5-5
(10)

2-3-3-5
(6)

5-8-10-13
(18)

13-17-22-23
(39)

12-14-16-21
(30)

11-17-17-19
(34)

11-18-23-24
(41)

14-20-21-31
(41)

14-20-23-43
(43)

21-29
(>50)

10-13-12-22
(25)

20-20-28-43
(4S)

START 4/15/88 FINISH 4A5/88 LOGGER C. Crucian!

SOIL DESCRIPTION

SOL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE , MINERALOGY .
USCSGROUP SYMBOL

Siltv clav. or. sand. IL orangish, brown, moist
soft, (CL-ML) ~

6" sandv clav. dk. brown, moist, sc
3" clayey sand, fine, gray, moist to

Siltv
some
well
Si]ty

clay, brown to gray, moist tr.
small sand seams. One is 1"

graded (SW)

>ft, plastic (CL;
wet, soft (SM:

sand, so ft
F-M (CL-ML)

tiff. Has
"cracks" Oiled with sand (CL-ML)

6" silL grey, moist to wet, (ML) tr
3" sand M, poorly graded, wet, loo
6" v. fine sandy silt, gray, tr. grave

As above, more clay, hard, dry (C

As above, pebbles to 30mm (CL-N

As above (CL-ML)
2 sand seams, 11/2" apart. 1 foot i
< 1/16" thick
As above (CL-ML)
2 cracks. 2" apart, 1 ft. from bottot

As above (CL-ML^
v. stiff, about 10% sandy material,
cracked
Top 8" sancL F-M. poorly (SP) gra
3" siltv clav. tr. sand, gray, (CL-M
2" coarse sand, poorly graded, wet
Rest as S 10
AsSlO (CL-ML)

fine sand, soft
se, to med dm
1, dry, v. stiff (]

--ML) —

«L) _

rom bottom.

n —

coarsegrained

ded, gray, wet.
L) moist, soft
, med dense-fS<

End Soil Boring @ 24'

a

isin .j

«(SP)
AL)

loose (SP

>)

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Begin 1108
1=1109 —
HNu-BG
t=1110
HNu=BG —

c-1115
HNu-BG
Took physical dup. —
t-1120
HNu-BG

t-1124
HNu=BG —

c-1128 —
HNu-BG

t=1134
HNu=BG

t=1135
HNu-BG

c-1147
HNu-BG —

t»1157 _
Spoon wet
HNu— Bu
t-1200 _

Adding water to get sampler out? —
took chemical
1^1211 ~~
HNu-BG
t=l2!5 Stopped 4/15

I

Rev. 8/15/88



L*,1\ittjHm< PROJECT NUMBER BORING NUMBER
W64641.FQ .ECCSB-17 SHEET t OP i

SOIL BORING LOG

PROJECT NSUECC LOCATION ZibnsviHe, Indian*
ELEVATION DRILLING CONTRACTOR ATEC Associates "•
DRILLING METHOD AND EQUIPMENT 3 1/4" HSA. Mobile Drill 861. 24" continuous split spoon sampling 2" OD
WATER LEVEL AND DATE START 4/8/88 FINISH 4/8/88 LOGGER R. Huddleston

O
EP

H
I B

EL
OW

 
I

SU
RF

AC
E 

(F
T)

5

10

—

•r~~

—

Trt

~

25 —

—

SAMPLE

IN
TE

RV
AL

/2-4/

/
6-a/

/
8-107

/

12/i4

14^

16-X

18^20

20^2

22^

24-26/

26X28

28^0

1

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

35

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

VE
RY

(F
T)

1.2

1.2

15.

OJ

0.7

2.0

2.0

1.7

2.0

2.0

2.0

1.8

2.0

2.0

1J

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

5-2-2-3
(4)

2-2-1- I
(3)

3-6-6-6
. (12)

WOH-4-2-2
(6)

2-2-2-2
(4)

6-6-11-12
(17)

5-7-9-11
(16)

11-12-15-21
(27)

11-13-13-12
(26)

11-13-16-17
(29)

11-12-14-15
(28)

15-12-14-15
(26)

12-21-23-30
(44)

*6-25-36-50
(61)

38-28-30-30
(58)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCS GROUP SYMBOL

Brown, moist, sandy silt (SM)
Topsoil, with grass & roocs, trace gravel ~"

As above to -3'
Brown moist silty fine land (SP-SM). (race clay-
soft, loose, w\ch root fragments

As above, to wet sand content (sandy silt - SMI
Coarse sand & fine gravel at 5 .5-6.0' (SP)

W«L_coarse sand, and; nave, L. trace silt <fc clay
(SP-SM), lose, brown, very slightly plastic

Brown-black fine sjnd. (SP-SM), trace silt <& clay
trace subrounded. fine-medium gravel (<10%); —
loose, soft, wet, very slightly plastic.
Wet, gray medium-coarse sancj (SP) (coarse
sand seam @ 10-10.5' becomes medium sand), —
loose (nonplastic)

Gray brown sand (SP) interlayered medium &
coarse zones -6" each, trace tine-medium angular.

Gray medium-coarse sand (SA) wet, loose,
nonplastic, nonsticky, trace fine gravel

Coarse sand (SP) as above with fine angular
gravel -20% ' —

Coarse sand A pavel as above fine-medium.
angular (HNu-BG. Problem same as above)

As above

As above
(HNu-BG, No sand blow-in)

As above-bottom 2" are more dense with silty
macnx-ippears to be grading to till-like mateiMi-
(HNuaBG)

Coarse sand, as above to -2T, grades to fine sand.
(SP). then to sandy silt (SM-MC) with fine
suoangular gravel Irani -il-i-Lo
Gray sandy silt (SM-ML) non plasuc, nonsacky
dense. -10% fine subangular graveL with fine sar
mm -•>- thirlf it -IV fnrtet tn * vfllnwish hmv

SY
M

BO
LI

C
LO

G

d
m

COMMENTS

DEPTH OF CASING.
DRILLING HATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu=BG

tjTK/.,—/! * , inriu— u.jppm —

HNu=0.4ppm
•Driller said that soil is so soft that
any gravel at ail will inhibit sample
collection & result in poor recovery
HNu-OJppra
Not enough recovery GO collect
chemical sample
HNuaOJppm —

HNu— Ippm
0820 Chem. anal, sample
ECC-SB-17-01

HNu-BG _

Sand blowing into augers - had
to clean out augers with spoon
HNu-BG
HNu-BG Sand blowing in augers-
cleaned out augers with spoon-had—
to add water to put a load in the
augers-injected water & pulled
augers up to try to wash sand out —
(had a sealing T on the top auger
they washed the water through

still had - 1' of material in augers)
HNu-BG Sand was easily cleaned
out with only one spoon. Problems —
with sand as above, some difficulty
advancing augers (augers were
briefly locked in sand, but driller
was able to spin them free Si con-
tinue auger advancement)
Sand blow-in in augers, removed
with spoon prior to sampling formau
Sand blowing in augers, cleaned OUL
of spoon. HNu-BG
Took chem. anal, sample ECC-SB-r?
of sands. Phys. sample of till @ lO_Lf
(Tin boundary @ 27 J')
HViwsfMCB (fV»ir*n\ Phy< sample nl

n

02
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PROJECT
ELEVATION

PROJECT NUMBER

W64641JFQ,

BORING NUMBER
•ECC SB-IT;.. SHEET 2 OF 2

SOIL BORING LOG

NSL/ECC :"~:~ LOCATION Zicmsvtfle, Indiana
-:. - DRILLING CONTRACTOR ATEC Associates *1 -•'-•-

DRILLING METHOD AND EQUIPMENT 3 1/4" HSA. Mobile Drill B61, 24" continuous split spoon sampling. 2" 00
WATER LEVEL ANO DATE START 4/8/88 FINISH 4/8/88 LOGGER R- Huddleston

fe
S UI

CJ

•z <k_ U.

°~ 3
a in

50

55

SAMPLE

1
i
/

3CX32

/

il
ii

S16

c

£
gg

2.0

STANDARD
PENETRATION
-. TEST

RESULTS

r-r-r
(N)

10-26-36-50
(62)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

siltv clav. (ML-CLX -10% fine subangular gravel
Yellowish brown siltv clav(ML-CL< sticky. —
plastic, moist, slightly stiff, trace fine gravel (<10

-3 1 -3 1 J' to lower clay content silt (ML)
trace sand, trace clay, gravel -10% stiff, slightly
sticky & slightly plastic —

End Soil Boring @ 32*

a

i£

6)

COMMENTS

DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUOLOSS.
TESTS ANO
INSTRUMENTATION

the yellow-brown till collected
HNu-BG _
End Drilling® 1045

Drilled to 30*. sampled to 32'
—

k

I
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PROJECT NUMBER SORING NUMBER

W64641.FQ ECC- SB-IS SHEET 1 Of 2

SOIL BORING LOG

PROJECT NSL/ECC LOCATION ZiortOTiUe. Indent

ELEVATION . . DRILLING CONTRACTOR ATEC Associaos "
DRILLING METHOD AND EQUIPMENT 3 3/8" HSA. Mobile Drill B61
WATER LEVEL AND DATE START 4/14/88 FINISH- 4/14/88 LOGGER B. Brownfield

D
EP

TH
 B

EL
OW

 
1

SU
RF

AC
E 

(F
T)

10

i*r~

•

—

»-

SAMPLE

IN
IE

RV
AL

/

/

/

/

/

/

/

/

/
/
/
/
/
/

5 e

LU «ii
SI

S2

S3

S4

S5

S6

S7

S8

S9

510

Sll

S12

S13

S14

S15

RE
CO

VE
RY

(R
)

2.0

1.5

0.5

1.3

1.2

2.0

1.7

1.7

2.0

1.7

1.3

1.0

1.0

1.7

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
|N»

5-6-7-7
(13)

4-5-5-4
(10)

3-3-4^t
• (T)

4-4-5-5
(9)

8-17-9-8
(26)

8-8-10-12
(18)

5-7-9-13
(16)

5-7-6-7
(13)

4-5-6-8
(11)

4-6-7-8
(13)

7-11-13-12
(24)

9-13-15-16
(28)

9-23-27-11
(50)

11-15-15-53
(30)

50^0-56-90
(96)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOn. STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

3" topsoil. dk. brown, silt
21" silt, firm, brown, -10% gravel (1/2* max)
low plasticity, moist (fill)
9" as above (ML)

8" same as above.
2" sand med. wet, clean (SP)

6" sjit as above, dk. gray (ML)
4" gassi gray, 1" max. -10 sand, <5 sflt
4" same S3. moist. (GP)
Same as above, gray silt, -10% graveL moist,
low plasticity —

Same as above w/ sand seam @ 13-5' (4" thick
sand, med., wet)

8" as abovq
6" and. coarse, -30% small graveL <5% silt (SP:
6" same as S7
Same as above, wet (ML)

Same as above, wet.
soaom i contained ju-4u% sana a. gravel —

Sand gray, medium. <5% silt. -10% small gravel
wet (SP)

Sjni coarse, - 20% gravel (3/4" max.).
<5% silt. wet. (SP) ~

Same js_ jfegve. Bottom clogged at 2". rock
.

Same as abjoyg, —

12" sarntas above
1 " shale like rock

a

Is
V) — 1

COMMENTS

DEPTH OF CASING.
DRILLING RATE. -
ORnilNGFLUIDLOSS. ipoon
TESTSANO HNu
INSTRUMENTATION :mn

0.2

9" same material but natural 0-2
511 —

0.0
t-l(W5

0.8

0.0

0.1

0.0
c=l055
No deeper than 12'

0.0

0.0

t-1110 0.0

5.0
Sand took chem. samples
Began adding water to augers

2.0

Took chem. samples. —

5.5
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PROJECT NUMBER

' W64641.FQ

BORING NUMBER

ECC SB-18 SHEET 2 OF 2

SOIL BORING LOG

PBOJECT NSL/ECC LOCATION Zlonsville. Indiana

ELEVATION " " DRILLING CONTRACTOR ATEC Associates ;r ' w

nHILUNG METHOD AND EQUIPMENT 3 3/8" HSA, Mobile Drill B61

WATER LEVELAND DATE START 4/14/88 FINISH 4/14/88 LOGGER B. Brownfield

le3 &
S UJ
w fj

h» U.
0. S
UJ 3a 5i

30

*-

—

3
UJ
!•

S

/

/

/

SAMPLE

§ 5
01 9
a. g

S16

S17

S18

£
>

li
0.7

0.7

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

17-16-20-23
(36)

14-23-53-76
(76)

123-33-50-70
(88)

SOIL DESCRIPTION

SOt NAME.CO.Ofl. MOISTURE CONTENT.
RELATIVE DENSTTY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Santj gray, coarse, -20% small grav. <5% fine__
(SP)

Clay, brown-gray-black splotchy, med. plastic
-10% graveL <10% silL '

Silt gray, v. hard, -5% coarse sand, low
plasticity, dry (ML)

End Soil Boring @ 36' —

a

is</? ±j

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTSANO
INSTRUMENTATION

HNu
Bkg~

—

\J/



{jtfftpagn PROJECTNUMBER BORING NUMBER
W64641.FQ ECC SB-ISA SHEET i OF i

SOIL BOffiHo* LOG

PROJECT NSL/ECC . LOCATION Zionsvtlle, Indiana - - .
ELEVATION DRILLING CONTRACTOR ATEC Associates '
DRILLING METHOD AND EQUIPMENT HSA (4 1/4"), Mobile Drill B53
WATER LEVEL AND DATE START 4/19/88 RNISH 4/19/88 IOGGEB C. Cruciani

£<^

D
EP

TH
 B

EL
SU

RF
AC

E 
(f

F~

—

•f

20 —

25 —

SAMPLE

IN
TE

RV
AL

/

/
/

/
/

/

/
/

TY
PE

 A
NO

NU
M

BE
R

SI

S2

S3

S4

S5

S6

RE
CO

VE
RY

(F
O

0.8

0.7

1.4

1.5

1.2

1.6

STANDARD
PENETRATION

TEST
RESULTS

«••«••«•
(N)

6-6-5-9
(11)

3-3-3-4
(6)

2-4-3-7
(T)

8-9-6-7
(15)

9-6-5-7
(11)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Sandy clavev silL dk. brown, dry, tr. graveL
firm, grades to gray (ML)

As above , gray. (ML)
"~—

Silty clav with sand, tr. graveL gray with
greenish cast, moist, soft to firm (CL-ML)
SiiL gray (ML), moist, sort grades to
Sandy jilt with zones of up to 30-40% sand (ML)
moist, soft
T £" nnn*mm in«rl nvHIIal ff* O\

6" coarse clayey gravel (GW)
Lower 6" siltv clay, gray, wet, soft, (ML)

SilL gray, tr. pebbles to 30mm. wet, sticky, —
soft (ML)

End Soil Boring @ 12' —

—

a

Isoo ij

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

t=0940 Begin auger in large
t= 1000 at about 8' . Move rig
HNu=l 4 back approx. 1'
t=1001 0955 stan again.
HNu=10.0 —
VOA sample taken

t»1010 - -
HNu=184
FuH chemical set taken
t=1015
SiltHNu=94
CM.-! UXT11-.'5 n

VOAS taken of sand
ts!020 ~
HNu=62
VOAS taken of sand
t=1030 —
HNu = 25ppm
Full chemical set

Rev. 8/15/88



PROJECT NUMBER

W64641.FQ
SORING NUMBER

ECCSB-19 SHEET 1 OF

SOIL HOSING LOG

PROJECT,
ELEVATION.

NSL/ECC. . LOCATION ZionsviUe. Indiana^

DRILLING METHOD AND EQUIPMENT 3 3/8" Ld- HSA- Moblle Dri11 B**

WATER LEVEL ANO DATE START 4/t3/M

DRILLING CONTRACTOR ATEC Associates

FINISH LOGGER t>-°rowimeia

D
EP

ltl
 B

EL
OW

 1
SU

RF
AC

E 
(F

T)

5

i&—

—

-

29—

—

25 —

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

i|

si

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

VE
RY

<n
>

1.7

0.8

1.8

1.5

1.7

2.0

2.0

2.0

1.8

13

12

13

1J

1.3

1.7

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

5-7-8-5
(15)

4-10-5-4
(15)

5-9-10-7
. (19)

3-1-5-8
'°)

3-4-5-9
(9>

5-7-10-11
(17)

5-74-9
(15)

5-6-7-8
(13)

4-5-6-7
(11)

4-5-8-8
(13)

5-6-9-12
(15)

5-10-8-7
U8)

4-7-7-9
(14)

8-9-12-15
(21)

13-12-11-11
(23)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OH CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

SilL brown. -10% graveL low plasticity, moist
grassroots —

As above gray, no roots

As above dark jrav

10" as above (moist) —
8" Sand wet

12* Sand black, greasy appearance. -10% silL-»
8" Sill gray- moisL -10% small graveL low plast.

Same 33 abvQve.

Same as above

Same as above

Same n jihov^ ^and seam @ IT (1" thick)

§JD.fi 22 ibC v? no sand seams.

Same as above

Same as above
Bottom 2" coarse sand gray, (5P) -5% silt. —

2" sand. med. clean. SP
12" Same as S6.
4" sand, med, clean. SP

Same as S6 w/medium size sand in 1/8" seam
U27.5'

Gravel gray, 1" max. >5% silt -10% sand.
wet(GP) —

y

Is
VI -J

t

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS. Spoon
TESTSANO HNu
INSTRUMENTATION opm

Fill

Ful

Ful

Tni

Began adding water.

Chem. sample.
No physical.

\

0

0

0

0

ppm

0

—

/"

—

I



PROJECT NUMBER

WS4641.PQ • - - . -

BORING NUMBER

ECCSJM9 .SHEET OF

SOIL BORING LOG

PROJECT__
ELEVATION

NSL/ECC LOCATION Zionsviile. laa

DRILLING CONTRACTOR. ATEe AssocUces
DRILLING METHOD ANO EQUIPMENT 3 3/8" Ld. HSA, Mobile Drill B61
WATER LEVEL ANO DATE START 4/13/88 FINISH 4/15/88 LOGGER B- Brownfield

5ff
3 *.
UJ LU
SO 0

U. U.

o. x
S3

30

•— •
^ —

—

_j

c
UJ

z

/
/

s
/

SAMPLE

Is
£|

S16

S17

S18

e
>
0
o cs£

u

2.0
s

1.8

I STANDARD
PENETRATION

TEST
RESULTS

r-r-r

11-12-12-21
(24)

20-38-39^5
(77)

23-40-50-68
(90)

SOIL DESCRIPTION

SOB. NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOB. STRUCTURE.MINERALOGY.
USCSGROUP SYMBOL

10" Sjai coarse, gray. wet. <5% silt —
8" silt, gray, dry, v. hard, low plast.

As above, booom 2" moist.
Silt •

Same as |bjovCi maijt, hard.

End Soil Boring @ 36*

^

1§

COMMENTS

DEPTH OF CASING.
DRILLING HATE.
DRILLING FLUK3LOSS.
TESTS ANO
INSTRUMENTATION

bpoon
HNu

Tfli 2Em

t«1530 _



ROJECTNUMBER

W64641.FQ

BORING NUMBER

ECC SB-20; 1 OF

SOIL BORING LOG"

NSL/ECCPROJECT_
ELEVATION
DRILLING METHOD AND EQUIPMENT 3 3/8" i.d. HSA, Mobile Drill B61

WATER LEVEL AND DATE.

LOCATION Zionsville. Indiana

. DRILLING CONTRACTOR ATEC Associates

START 4/15/88 FINISH 4A5/88 LOGGER B. Brownfield

5^

ss

10

—

lj

—

—

25—

—

—

•>

J5
I

/
/I

/

/
/
/

/

y
/
' /
/

/

/
/
/

/

/
/
/

SAMPLE

Isi\
SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

UJ

II
1.0

1.5

05

13

13

13

1.0

1.8

2.0

1.7

1.5

1.0

1.7

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

3-3-5-5
(8)

3-2-3-2
(5)

3-4-5-9
(9)

10-6-3-t
(9)

12-11-8-10
(19)

8-9-10-12
(19)

6-8-8-8
(16)

9-10-11-12
(21)

9-13-12-12
(25)

10-14-17-17
(31)

16-16-22-24
(38)

17-13-12-14
(25)

16-16-20-25
(36)

35-30-35-50
(65)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE . MINERALOGY,
USCSGROUP SYMBOL

TopsoiL dark brown silt w/ small roots

8" same as above
10" sand brown, moist, medium <5% silt (SW) —

Same 9S sand above.

Same as above (4'"1
12" sand, light gray, -5% silL weL (SW)

Sjndjight gray, -10% gravel (3/4" max)
-10% silL wet (SW) —

Sand, med. wet, brown. <5%silt well graded (SW

Sand, brown, wet, <5% silt, -10% gravel (1/2"
max) SW.

Same as above

Same as above

10" ai above _
10" sand well graded to medium size.
<10% silL wet
Sand 33 abg VQ

Sand brown, coarse, <5% silt, wet (SP)

14" sand as above
6" sand fine-med, -10 silt in bottom 2"
otherwise clean. (SP)
10" sand as above
14" SilL gray, -10% coarse sand, low plasticity^—
dry, hard, (till)

End Soil Boring @ 28'

1

II

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS, Spoon
TESTSANO HNu
INSTRUMENTATION mm

04

Started adding water —
to augers

Rock lodged in ° Q
dp of spoon.

04

ML

04

o.o

Took chemicals OJj
t=1005 No physical

VL

04

L4

HNu read BG as 0.4 go.

Chemical sample taken *— -

**

—

Rev. 8/15/88
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PROJECT
ELEVATION

PROJECT NUMBER

W6464I.FQ

BORING NUMBER
ECCSB-21 " SHEET 1 OF 2

SOIL BORING LOG

NSL/ECC - - . - - • - ' . LOCATION Zionsvflk, Indiana

DRILLING CONTRACTOR ATEC Associates • ""* " v
DRILLING METHOD AND EOUtPMENT HSA(4-l/4" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE START 4/27/88 FINISH 4/27/88 LOGGER Cruciani

D
EP

TH
 B

EL
O

W
 

1
SU

RF
A

CE
 (

FT
)

**-

—

LU

•r

20 —

—

25 —

—

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/

/

/

/

/

/

TY
PE

 A
N

D
N

U
M

B
ER

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

V
ER

Y
(F

T)

0.5

1.3

1.0

0

0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

tr-r-r
(N)

1-2-3-5
(5)

1-2-1-3
(3)

1-5-7-8
(12)

7-6-7-9
(13)

6-9-16-19
(25)

9-8-8-10
18

9-12-11-13
(23)

9-11-14-12
(25)

9-12-16-17
(28)

19-30-36-32

14-16-27-20
(431

19-23-25-27
(48)

18-18-27-23
(45)

13-15-21-28
(36)

--

SOIL DESCRIPTION

SOIL NAME.COLOR. MOISTURE CONTENT,
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCSGHOUP SYMBOL

Siltv Clav. trace graveL sand, dk. brown, —
moist, soft (ML-CL)
Siltv Clav with Sand, dk. brown, some
black stains, moist (sticky), soft (CL-ML)

Clavev SilL trace gravel, gray, soft to firm,
dry to moist (ML)
Lower 2" F-C Well Gr. Sand, brown, moist,
med. dense (SW)

NO RECOVERY —

NO RECOVERY

Weil graded f'-C sand, tr. gravel, brown, wet,
dense (SW)

As Above (SW)

As Above (SW)

As Above (SW)

F-M Well graded sand, It. brown. moisL
dense
(At Alvw^ hnif tflrvi it frninv (SW^

V. Fine-Fine Poorly Graded Sand. It. brown,
wet. dense, tr. gravel (SP)

As Above (SP) —

F-C WSU QjadsiSano1 Witfi GraveL cobbles
to 60mm, brown, wet, med. dense (SW)

1.5' As Above (SW)
OS SilL gray, wtch v. fine sand, wet, firm,
plastic (ML) —

F-C Well Graded Sand, brown, wet, loose to
med. dense (SW)

y

S o
£3

COMMENTS

DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

t = 1335 —
HNu = BG
t=1356
HNu = BG _

t = 1340 —
HNu = BG

t = 1348 No recovery —

t a 1352 Spoon is very wet
HNu = Cuttings are suspect*—
"loose clay" but sand; don't know
where the interval is that they're
coming from
t=1400 HNU = BG

t=1410
HNu = BG ~~

t=1418
HNu = BG
(till) _

1=1432 _
HNu-BG

t=1441
HNu = BG

t = 1452 ~~
HNu = BG

t = 1502 —
HNu = BG

t=!515
HNu = BG

t = 1527
HNu = BG

t=!539 —
HNU = BG

Rev. 8/15/88
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PROJECT

ELEVATION

PROJECT NUMBER

W64641.FQ

BORING NUMBER

ECC SB-21 SHEET 2 OF 2

SOIL BORING LC&

NSL/ECC - . LOCATION Zionsville. Indiana. ~

DRILLING CONTRACTOR ATEC Associates

.••••(.

DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B53

WATER LEVEL AND DATE START 4/27/88 FINISH 4/27/88 LOGGER Cruciani

D
E

P
TH

 B
E

LO
W

 
1

S
U

R
FA

C
E

 (
F

T
)

—

J5

—

—

—

- —

—

—

—

SAMPLE

IN
TE

R
V

A
L

/

TY
PE

 A
N

D
N

U
M

B
E

R

S16

R
EC

O
VE

R
Y

(F
T)

2.02

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

5-32-40-50/3'

SOIL DESCRIPTION

SOU. NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USC&GROUP SYMBOL

1.0 As Alcove (SW)
1.0 Silcv Clav. tr. graveL gray, dry to moist, —

stiff (CL-ML)

End Sod Boring @ 32.0* —

—

—

—

—

—

—

3

3 03
>- oc/j :5

COMMENTS

DEPTH OF CASING,
ORLLINGRATE.
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

t=1546
HNu = BG —
Till at 31'

—

—

—

—

—

—

—

—

—

—

—

I

Rev. 8/15/88
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PROJECT
ELEVATION

PROJECT NUMBER

W64641.FQ
BORING NUMBER

ECC-SB-22 SWEET l _ Of i

SOIL BORING LOG

NSL/ECC LOCATION Zionsville, Indian* 7.
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA Mobile Drill B53
WATER LEVEL ANO DATE START 4/26/88 FINISH 4/76V88 LOGGFJR Cruciani

£uTrJ i
£ UJ

29
>— U.Q- X
UJ 3a to

5

10

—

U^f

L\J

25 —

— l

—

<
S
UJ

i
/

/
/

/

/
/

/

/
/

/

/13.5
140

/15 .5
16 0y

/17.5
18.0
/

/

/
/

/

SAMPLE

i*< uj
^ O3
UJ 3=

CL ^

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

i
oo c
S£

l 0

13

0.8

1.2

1.1

1.2

1.0

1.1

1.3

1.4

0.5

1 9

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

2-2-3-2
£5)

2-3-5-13
(8)

7-18-21-17
(39)

12-12-14-16
(26)

22-13-14-15
(27)

26-33-31
(64)

40-32-37
(69)

32-22-30
r*A\

28-32-32
(64)

50-23-38-19
(61)

28-24-33-33
(57)

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCS GROUP SYMSOL

Clayey Silt, dk. brawn, moist to dry sandy
firm (ML). Lower 2" Sand. F-C. IL brown.
dry, loose (SM)
Top 6" Silly,. Clavey Sand, dk. brown, dry.
med. dense (SM). Lower Well Graded F-C

moist, up to 10% gravel (SW)
Clavev Sand, dk, brown, with cobbles to
70mm and broken rock frags, wet.
8" Fine Sffid, gray, 30% clay, moist to wet,
dense (SM) —
6" Clavev Silt with Sand (ML-CL). gray.
stiff, tr. gravel, dry to moist (Till)

M Above (ML-CLl
(Hard)
As Above (ML-CL)
Some very small zones with more sand, fine

As Above

As above (ML-CL). Sand seam 6" from
bottom. 1-1/2" thick, well graded F-C with
silt, gray, moist to wet, dense (SM)

AS Above (ML-CL)

As Above (ML-CL1
Lower 6" coarse sand and gravel, wet, loose,
cobbles to 30mm
Coarse Rock, but probably just broken up
from spoon. Lower 4" clay till (ML). Above —
that Sand F-M (SP), pooly sorted, moist to wet.
gray, dense (sampled)
Clavev Silt with V Fine Sand, tr gravel
gray, dry, v. hard

End Soil Boring @ 24'

—

—

1
Is00 Zj

COMMENTS

OEPTHOF CASING.
DRILLING RATE.
DRILLING FLUIDLOSS,
TESTSANO
INSTRUMENTATION

t=l450
HNu = BG
Topsoil
t » 1453
HNu=»BG
Sarvt

1=1502
HNu=BG Spoon saturated
t • 15 12 Sounded like we were
HNu - BG pounding thru cobbles —

Sample of this

t=1520 ~

t = 1530 Will be a lot of junk in
HNu = BG top of spoon

t = 1540 Auger is coring the
HNu = BG till. Only sampling —

18".
t s 1557 1st interval boring
HNu = BG on cobble

TILL

t a 1600 Augers still coring till
HNu=BG

t=1633
HNu = BG TTLL

t = 1700 Hard to tell actual 1st
HNu = BG interval recovery —
Bouncing on cobble TILL

t= 1725
HNu = BG TILL

—

—

Rev. 8/15/88



PROJECT NUMBER
W64641.FQ

BORING NUMBER

ECC SB-23 iSHEET OP

LOG

PROJECT

ELEVATION

NSL/ECC -, LOCATION Zionsville. Indiana
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(4-l/3" Ld.) /Mobile DriU B53
WATER LEVELANO DATE START 4/28/88 FINISH 4/28/88 LOGGER Cruciam

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

—

"-

—

25 —

—

—

SAMPLE

IN
TE

RV
AL

/
/
/
/
/
/
/
/
/
/
/
/
/
/

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

RE
CO

VE
RY

UF
TJ

0.9

0

0.7

0.7

0.8

1.2

1.8

2.0

2.0

2.0

2.0

2.0

1.8 2

13

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

3-3-5-7
(8)

2-2-2-4
(4)

5-11-4-7
(15)

6-5-7-13
(12)

13-12-10-11
(22)

7-9-11-11
(20)

9-8-12
(20)

9-9-10-9
(19)

11-13-16-19
(29)

13-14-16-16
(30)

10-12-24-24
(36)

12-24-27-27
(51)

1-32^5-25/3"
Spoon full

21-39-51/5"
(90)

SOIL DESCRIPTION

SOH. NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY ,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Clayey. Sandy SilL dk, brown, some orange
oxidation, dry to moist, soft (ML)

NO RECOVERY —
Rock in spoon tip

0.5" Clavey Sand wj{Jj Qo.frb]£3 to 60mm.
orange, cobbles are dolomitic, dry to moist.
soft to med. dense (SC)
As Above, gray. F-C sand, wet (SC)

As Above (SO

p.r w^jj G.rjds<j Smi KT»Y. *""• ''>"** ""th —
silt, tr. some gravel (SW)

As Above (SW)

As above (SW)

As Above (SW) -

As Above (SW) —

As Above (SW)

—
As Above (SW)

1.2' As Above
0.6' V. Fine Silry Sand grav. WCL dense (SM)
0 J As Above
0.8 Silry Clay, tr. Sand, tx. GraveL gray, moist —
to dry. v. hard (CL-ML)

End Soil Boring @ 28'

o

18
CO .J

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUtDLOSS.
TESTS ANO
INSTRUMENTATION

t = 0958
HNu = BG

t = 09S9 —

1 3 1005 Drove thru cobble
HNu = BG
(Could be trash)

t=1010 Water® -5-6'
HNu = BG

t = 1013
HNu-BG ~

t= 1017 A lot of slough —
HNu = BG from above

t=1025 —
HNu = BG
Took chemical sample
1 3 1032
HNu = BG

1 3 1042
HNu = BG ~

t = 1 105 Having a lot of blow-in —
HNu 3 BG problems; adding
head of water, took chemical
sample
t=U14 HNUsBG

1 3 1124
HNu = BG

1 3 1134 Spoon is full after
HNu = BG 3rd interval
1 3 1446 Drillers have 6' of blow in
HNu 3 BG augers to 26'. Probably-
TTLLat26.5' till at * 26' and have
formed seal. "Wm go to rotary wash"
12:00 Drillers have to go back to
shop to get washer; 14:00 Return

— n'iih «MI

I



as

PW3JSCT
ELEVATION

PROJECT NUMBER

W635S2J1

NSUECC _ . •

BORING NUMBER

NSLS B-100

SOIL BORING

SHEET

LOG

1 OF 2

LOCATION Zionsvifle, Xnduna/Bojiew «•/»
DRILLING CONTRACTOR ATEC Associates

atBi.7-M)05

DRILLING METHOD AND EQUIPMENT HSA(4-i/4" i.d.) TMobae Drill_B61
WATER LEVEL AND DATE START 3/22/88 FINISH 3/22/88 LOGGER R.Johns

ie3 feas
£1
Q. X
S3

ipr

-_.

- -

W>

—

—

20

—

—

25

—

<
£
UJ
V—

/
4*

23
/

/
/45

5ft

/
7.5

X9.5
10.0

1-tU

12.5

/UJ5
H O

X
A&s

17 J

/19.0

20.0

/
A\5

223

/JA.Q

?so

^27.5
/

/W.Q

SAMPLE

Is11
<n

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

i
0II
1 0

13

1.7

1.9

1.4

U

U

IJ

U

U

U

1-5

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(H)

y l j C T O

(13)

4-6-7-7
(13)

3-3-5-6
(8)

6-6-8-8
(14)

lO^t-6-8
(10)

6-10-27-30
(37)

22-35-45
(80)

26-40-47
(87)

25-50-48
(98)

17-27-36
(63)

17-20-23
(43)

14-15-18
(33)

SOIL DESCRIPTION

SOH. NAME.COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

moist stiff (CL-ML)

AS A,bQ, ve, iron oxide stains

As Above, less silty, gray mottle, few pieces
of 1/2" gravel —

Top 10" As Above, moist
Bottom l'-l ", Silty Clav. gray, iron oxide —
stains, moist, firm (CL-ML)
TOD 2" As Above
Mid 6" Si^ty Sand, and Gravelly Sand, brown,
moisu firm (SW-SM)
Bottom 10" as S4 (bottom sample) —

Top 1 J' Siltv Clav with fineGraveL gray-brown,
slightly moist, hard (CL) —
Bottom .2 pieces of rock (boulder)

Clav with Silt & Fine GraveL Dk. brown, dry.
hard (CL-ML)

As Above

As Above

—
As Above, trace med. to large gravel —

As Above

—

sand, brown, moist (SM)

y

is
C/> J

COMMENTS

DEPTH OF CASING.
DRILL ING RATE.
DRILLING FLUID LOSS,
TESTS ANO
INSTRUMENTATION

itart drilling @ 2.05
HNu = BG PP = 2.0TSF

HNu=BG
PP = 3.5

PP»2J
HNu-BG —

HNu-BG ~
PP»1.0 —

Water on rods® 11.0'
HNU3BG

PP>4^ ~
HNu = BG _
Ural cnatter

PP224.5
HNu = BG

—

PP»4^ —
HNu = BG

HNu = BG
PP»4^

—
HNu = BG —
PP»4_5

HNu = BG
PP»4J —

—
PP —
HNu=BG



PROJECT NUMBER

W63382.F1

BORING NUMBER

NSLSB-100 .SHEET OF 2

SOIL BORING LOG

PROJECT
ELEVATION,

NSL/ECC - LOCATION Zionsville. fadiana/BSaq* area/- at B .L. 7+005
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B61

WATER LEVEL AND DATE START 3/22788 FINISH 3/22/88 LOGGER R. Johns

*p

DE
PT

H 
BE

U
SU

RF
AC

E 
(f

30

—

~—

—
- -

—

—

—
-^~

—

SAMPLE

IN
TE

RV
AL

/
/

/32.0
17 5

/

//34.0
35.0

/
/

/37.0
V7S

/
/19.5

TY
PE

 A
NO

NU
M

BE
R

S13

S14

S15

S16

RE
CO

VE
RY

(F
T)

2.0

2.0

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

8-11-17-21
(28)

9-11-18-27
(29)

9-16-20-28
(36)

11-14-21-31

SOIL DESCRIPTION

SOU. NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

As Above slightly moist

As Above,

As Above
•~-

As Above

End Soil Boring @ 39.5'

—

_

—

—

o

i§v) .3

COMMENTS

DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUOLOSS.
TESTSANO
INSTRUMENTATION

HNu = BG
PP»4J ~

HNu » BG —
PP>4J

HNu = BG
PP>4J —

HNu=BG
PP •> 4 J ~
End of boring 5:30 pm

Begin piez. instalL 5:30 pm —
Casing set &. sand pack placed
no water for slurry left hole 6:30 pm
Arrive 3/23 to complete well; —
7:30 am; finish well 9:30 am

Bottom of well: 37.5'
Bottom of screen: 37.0'
Top of screen: 27.0' —
Top of filter pack: 23.5'
Top of Seal: 205J ~
BenL/cement grout to top
(see logs by Cindy Cruciani)

*I



PROJECT NUMBER

W63582.F1

BORING NUMBER

NSLS B-101 SHEET l OF

SOIL BOfifNG LOG

PROJECT_
ELEVATION.

NSL/ECC LOCATION ZionsviDe, fadiana/Bcpow area/*40' E. of B.L.
DRILLING CONTRACTOR ATEC Associates 4000S

DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /Mobile Diifl B61

WATER LEVEL AND DATE START 3/22/88 FINISH 3/22/88 LOGGER

1ST3 fe
UJ UJ

?aE£
a. eeuj n
Q V)

0

^_

—

—

10

—

•0

—

26—

25—

<
X
LUi/

Xo
? 5

Xs
so

/
/*

7S

/
10.0

/12.0
12.5

/
/U3

15.0

/f7.0
17S

^-rtsj

SAMPLE

Is
LU ^

>I

SI

S2

S3

S4

S5

S6

S7

S3

i
a
si
1 1

u

1.5

1.9

2.0

1.8

13

1.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

2-3-5-5
(8)

2-3-2-5
(5)

2-3-2-6
(5)

2-6-10-11
(16)

5-6-10-11
(16)

4-4-15-21
(19)

9-11-13-20
(24)

15-25-100/2

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OH CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Clav with Med. Sand. Brown. Moist, Stiff
(CL)

Sandv SilL some small graveL brown, moist,
Gim (ML) —

Sandv. QaveY Jilt with GraveL brown, moist.
firm (CL-ML)

Sandv Clav. med. brown, moist, v. stiff (CL)

Clav. some graveL brown to dk. gray, moist,
v. stiff (CL) ~~
Bottom 6" Silty Clay w/graveL brown, moist
f\At \(ML,)
Sandy Clav. some graveL brown, wet. stiff
(CL): bottom 5" Sil^t5andwiih gravel & clay.
brown, wet (SC-SM)

Siltv Clav. trace med. sand, brown, moist,
hard (CLX «ce gravel

As Above, more large sand, piece of 1 -1/4" —
jiavti
End Soil Boring @ 18.7

o
_j

S o>- o
CO ̂

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION'
Stan drilling @ 9:45
{ { = 2 0 TSF
HNU3BG

PP 3 1.0 ~
HNu«BG —

HNu = BG
PP=1.0

HNu 3 BG ~
PP = 175 _

PP3

HNu 3 BG)
Water encountered on rods @ 12*

driller ~
HNu=BG PP=1J

HNusBG
PP > 4 3 ~~

HNu = BG —
PP^:» 45
Water in spoon
Auger refusal @ 18.7 ft (bouldetl_
Stan grouting 10:53
Left hole 11:30 —



tfiKimn

PROJECT
ELEVATION

PROJECT NUMBER

W63582.F1

BORINGNUMBER

NSLS B-102 SHEET i OF i

SOIL SORING LOG

NSL/ECC . LOCATION ZionsviHe. Indiana/BoWow area/- 5+00 E. (8> 0+00

DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /Mobile Drill B61
WATER LEVELAND DATE START 3/23/88 RN)SH 3/23/88

, (fenceline)

LOGGER R- Johns

DE
PT

H 
BE

LO
W

 
1

SU
RF

AC
E 

(F
T)

0

—

15

—

SAMPLE

IN
TE

RV
AL

/2.Q
7 5

/s
so

/7.0
7S

/
10.0 i

/12.0
12^

/14.5
15.0

/17.0
17.5

X$3
20.0

/22.0
22 .5 ,

/i4.0

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

38

S9

S10

RE
CO

VE
RY

(F
T)

1.2

13

1.6

1.9

1.6

1.9

1.7

1.8

1.4

1.2

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

2-3-5-7
(8)

4-7-10-10
(17)

5-7-9-10
(16)

6-6-8-15
(W)

5-6-7-11
(13)

3-5-5-9
(10)

7-7-10-12
(17)

3-5-6-8
(ID

5-6-11-14
(17)

16-29-54

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY.
USCSGROUP SYMBOL

Siltv Clav with tr. fine graveL med. brown,
slightly moist, firm. (CL) or (CL-ML)

As Above, with It gray vertical 1/16" —
seams of mottling, v. stiff.

As Above, less gravel, more mottling,
v. stiff

As Above, few pieces 3/8" graveL v. stiff,
less mooling

As Above, dk. brownish gray, no mottling —

AsS5. stiff, a little more moist

As S5. hard, in upper 3', many pieces of —
med. gravel from 1-1/4" to 1/4"

AsSS. stiff, a few pieces of med. gravel
(1-1/2" max.) —

Top 2": SilK-Sand with cr. clay. die. bm_ wet.
loose (SM)

Clav with SilL tr. fine graveL dk. brown, dry to
slighry moisL crumbles when broken, hard.
(CL)

End Soil Boring @ 25'

a

5Ss/j .3

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

Stan drilling @ 10:20 „,.,
HNu»BG ™J-
PP32.0 Bkg

HNu = BG —
PP = 3.0

HNu = BG
PP = 4.0 —

HNu = BG
PP»325 —

HNu = BG —
PP = 3.0

HNu = BG
PP=1.25 —

HNu = BG _
PP>4J

HNu»BG ~
PP»i^5 —
Water on rods at 19.5 ft

HNu = BG
PP>4J*

HNu 3 deflection-out prob. due to
moisture; will ck. hole-hole=BG
PP»4.5

End drilling® 12:00 _
Begin setting well 1:30
Finished well 2:30 —
Bottom of well: 251
Bottom of screen: 251
Top screen: 15'
Top Filter Pack: 121

i

I

top (see logs by Cindy Cruciani)
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PROJECT
ELEVATION

PROJECTNUMBER

W63582.F1

BORING NUMBER

NSLSB-103 SHEET l OF t

SOIL BORING LOG
•u ' - * -

NSL/ECC - LOCATION Zionsville, Indiana/Bferow area.
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD ANO EQUIPMENT HSA(4-l/4".i.d.V /Mobile Drill B53
WATER LEVEL ANO DATE START 3/72/88 RNISH 3/22/88 LOGGER M. Evans

5P

Sg
S u.
Q. X
LU 3
Q in

}

jf—

18 —

r1

—

26 —

—

—

—

£
UJi

1.0

/
Xo

3.5

//
SO

/S.O
8.5

/10.5
n o

/1 3.0
13J

2
I f i O

/i s.o
18.5

^/
11 0 ,

./
/U..\

23.5

/250

SAMPLE

Is^ a

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

li

2.0

2.0

2.0

2.0

2.0

13

2.0

2.0

1.1

1.5

STANDARD
PENETRATION

TEST
RESULTS

s'-r-r
(N)

3-4-7-11

(H)

4-6-7-8
(13)

4-7-9-10
(16)

3-3-4-5
(7)

9-10-15-18
(25)

13-26-45
(71)

21-28-21-24
(49)

4-10-16-30
(26)

30-86-20/1"
(106+)

27-19-39
(58)

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGHOUP SYMBOL

Sandv Silty Clay. dk. bin., damp, stiff, fine to
very fine sand (CL-ML)

Same as Above

Same, trace fine gravel

Same, wet, firm —

Same, gray-brown, dry to damp, very stiff

Same, dry, hard —

Same, dry to damp —

Same, damp, very stiff to hard

5mdX.Cl9y*X Silt dark pay. dry. hard
(CL-ML) —

—
Same, dry to damp

End Soil Boring @ 25'

_j

>• o
CO —1

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTSANO
INSTRUMENTATION

Start drilling @ 10:00
PP = 3.0-4.0 TSF

PP = 2.5-3.5 ~~

PP 3 3.0-35

PP 31.0-1.5 —

PP = 4.5 +
Bag sample #10- 15' ~~

PP - 4 .5+ —

PP 3 4.5+ —

PP = 4 .5+

PP34.5 +

—
Spoon was wet, sample is damp to
dry

Finish® 11:45
Hole grouted; no obs. well



PROJECT NUMBER

W63582.F1
BORING NUMBER

NSLSB-104 SHEET l OF

SOIL BORING LOG

NSL/ECC>ROJECT_
ELEVATION
DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.1 /Mobile Drill B53
WATER LEVEL AND DATE.

. LOCATION Zionsvillfl,uTdiana/Bpro.w.area
DRILLING CONTRACTOR ATEC Associates

START 3/22/88 RNISH 3/22/88 . LOGGER M. Evans

n£j i.
UJ uj
CO <j

h- U.
0. C
Q in

T

5

—

10 —

—

15—

29 —

—

25 —

—

—

_i

1

1.0

/
Xo
3J I

/^5
6.0

A.Q
85

n n

/13.0
n s

/15J
16.0
/

/18.0
IS S

Xo.5
11 0

/23.0
H S

/
?fiO

/28.0

SAMPLE

Is
"i£i

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

<r
UJ

0o ps£

0.8

13

2.0

20

1.8

1.8

20

1.8

2.0

1.8

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

3-3-4-t
(7)

3^-7-7
(11)

7-9-8-14
(17)

11-17-26-24
(43)

14-20-25
(55)

36-40-55
(95)

11-16-16-21
(32)

7-11-15-15
(26)

8-13-14-16
(27)

12-14-16-19
(30)

9-10-13-16
(23)

SOIL DESCRIPTION

SON. NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Sandy Clayey SHt. brown, mottled, fine &
black, moist, firm (CL-ML)

Sflmfi, stiff, trace fine gravel —

Same, very stiff —

Top 12" Poorly Orflded Sand with SilL li£ht
brown. moisL dense CSP-SM)
Bottom 12": Sandy Clayey SilL dark gray-
black, dry to damp, hard (CL-ML)

Same, dry —

Same

Poorly ynvird Sand with Siltv Clav. dark
gray-black, dry to damp, fine sand w/trace
coarse sand (SP-SC)

Sandv Siltv Clav. dark gray-black, damp to
moisUf (CL-ML)

Same, trace fine gravel

Same

Same

End Soil Boring @ 28*

a
S"

1

2 ca>- ooo ij

COMMENTS

DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS,
TESTS ANO
INSTRUMENTATION

Start @ 13:45

PP = 1.0-1.5 TSF —

PP»3.0TSF —

material in bottom 12"
PP = 4J+ —

PP = 4J+ —

PP = 4.5+

Very slow auger advancement

S8 top of spoon full of water

PP = 4.5+ ~
Very slow auger advancement

PP»4.5+ _

PP = 4J+ ~

PP = 4.5+ _

Finished drilling 15:40

I



PROJECT NUMBER

W63582LE1

BORING NUMBER

OF

BOH. BOfHNG LOG

PROJECT NSL/ECC --"
ELEVATION _ •
DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile DriD B53
WATER LEVEL ANO DATE ~"""~ """

LOCATION Zionsville, Indtana/Bbicrow area
DRILLING CONTRACTOR ATEC Associates

START 3/23/88 . FINISH 3/23/88 LOGGER M. Evans .

D
EP

TH
 B

EL
O

W
 

1
SU

RF
A

CE
 (

FT
)

0

ipr—
5

10 —

—

•B—

—

29—

25—

SAMPLE

IN
TE

RV
A

L

1.0 i

/3.0
U

/
f,n

A.Q
8.5

A03
11 n

/13.0
13.5

/f5J
16.0

/18.0
18.5

/20.5
71 0

/230
23 S

/15S

TY
PE

 A
N

D
N

U
M

B
ER

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

RE
CO

V
ER

Y
(F

T)

13

2.0

2.0

2.0

2.0

0.7

1.8

13

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-v
(M)

3-6-7-9
(13)

6-8-11-14
(19)

7-9-11-15
(20)

6-10-14-18
(24)

6-7-10-25
(17)

20-23-19-17
(42)

5-6-7-7
(13)

2-3-7-12
(10)

6-7-8-9
(15)

12-15-18-27
(33)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY ,
SOIL STRUCTURE. MINERALOGY ,
USCSGROUPSYMBOL

Silty Clav. lieht brown, mottled rust, damp
to moist stiff (CL-ML)

Same, trace fine to coarse sand, very stiff

Siltv Clav with Sand, light brown, mottled
tan and rust, damp to moist, stiff-very stiff,
trace fine gravel

Same, trace fine gravel (CL-ML)

Gravellv Silrv Clav with Sand, dark brown.
moist, stiff (CL-ML) —
3" layer Poorly Graded Sand with Siltv Clay,
brown, moist, fine sand, med. dense (SC-SM)

Gravelly Siltv Clav with GraveL sane as S5

Sandv Siltv CTav with GraveL dark gray to —
black, moist, stiff (CL-ML)

Same

Sandv S(lty Clav. trace gravel, otherwise
same

Same, hard, damp

End Soil Boring @ 25.5' ~~

iSco 3

COMMENTS

DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

PP = 2J-3.0

PP = 4J —

PP = 2.0-23

PP = 4.0-4 3

PP = 4.5+

Bag sample #1 0-25 feet

DP — *> A *) ^

PP^ 1.0-13

PP= 1 0

PP = 4.5+ ~~

—



™
PROJECT NUMBER

W63582.F1

PROJECT NSUECC -:.

BORING NUMBER

NSLS B-106 SHEET

SOIL BORING LOG

I OF t

LOCATION Zionsville, Indiana/Bojfow area
ELEVATION DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE

D
EP

TH
 B

EL
OW

 
1

SU
RF

A
CE

 (F
T)

 
|

0

5

10 —

—

15-

—

20—

25 —

SAMPLE

IN
TE

RV
AL

JiO

A.Q
1 5

/
«0

A.Q
8_S

/W3
11.0

/13.0
13.5

/
16.0

Ao.O
18.5

/2Q3

TY
PE

 A
N

O
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

S7

58

RE
CO

VE
RY

(FT
)

1.4

1.0

2.0

2.0

0.2

2.0

2.0

2.0

START 3/23/88 FINISH 3/23/88 LOGGER M.Evans
STANDARD

PENETRATION
TEST

RESULTS

r-r-r
(N)

2-2-3-3
(5)

1-1-1-1
(2)

6-9-10-11
(19)

6-10-12-13
(22)

12-19-18-23
(37)

8-13-14-18
(27)

13-16-22-27
(38)

16-26-25-34
(51)

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Siltv Clav. trace fine sand, dark brown, firm.
moist to wet (CL-ML)

Same

Sandv Siltv Clav. dark gray-black, moist,
very stiff, trace fine gravel (CL-ML)

Same

Same, hard

Sandv Siltv Clav with GraveL dark grav to
black, moist to damp, very stiff (CL-ML)

Same —

Same

End Soil Boring @ 20 J" ~™

o

la

COMMENTS

OEPTHOF CASING,
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS ANO
INSTRUMENTATION

Stan® 13:20

PP = I.O- _

—

Water @ 5-61

PP34.5 +

First attempt, no recovery;
second cry, 0.2* —

PP = 4.5+

—

—

Finish drilling at 14: 15

i

a



PROJECT NUMBER

W63582.F1

BORING NUMBER

NSLS B=-107 SHEET i OF

SOIL BORING LOG

.' LOCATION Zionsville. Indiana/Borrow area/- 20' South on
.DRILLING CONTRACTOR ATEC Associates Baseline

PROJECT ' NSL/ECC .:_ •

ELEVATION • . ,
DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /B-61 Truck Mounted Rig (Mobile Drill)
WATER LEVEL AND OATE_ ' START 3/23/88 . FJMISH 3/23/88 LOGGER R. Johns

£etj t
£ UJ
O (_j

U- U_o. <rS3

n&

—

w

—
—

20

—

—

25 —

—

—

<a
UJ

^—•£

//fa
23

/4S
SJ1 J

/TO
7.5

/93
10.0

A. 20
12.5

/
/UJ

i 5 n

/
A63

173

/mO

20.0

X
/71.5

22.5

^7^

25.0

/26J

27.5

/29J3

SAMPLE

5|uj 3;

£1

il

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

>•

o

3£
.4

1 7

1.8

1.7

1.6

1.6

1.6

1.7

1.2

U

1.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

3 1 O A
-J-J-^

(6)

3-5-8-11
(13)

5-6-8-10
(14)

5-5-5-6
(10)

5-6-8-11
(14)

2-14-11-11
(25)

3-3-5-7
(8)

4-5-4-7
an

12-15r33
(48)

23-56-5Q/.2
^n/T1

35-60-50/3

SOIL DESCRIPTION

SOIL NAME. COLOR MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Cliy. 'yith.Siljr "• Sn* graveL med. brown.
with gray mottling, slightly moist, firm (CL-ML)

As Above, gray vertical 1/8-1/4" "seams'*
of mottling

As SI. with orange oxide staining, v. stiff —

As SI. with thin 1/4" seam of silty sand

Top .2': Silrv Sand, ff. gravel, med. bm., moist,
loose (SM); Mid S: SilL IT. clay, med. brn.,
moist 10 wet (ML); Mid .2": Siltv Sand as cop
.2'; ;Mid .2 : Siltv Sand with fine graveL med. — '
brru moist (SM); BOL .5': Silt as mid 3'
Top .9': Siltv Clav. tr. graveL dk. own., slightly
moisL soft (CL); Mid 2': Silty Sand w/gravel;

Siltv Clav w/Fine GraveL dk. brn.-gray, moist.
firm, (CL) or (CL-ML)

AsS7. w/more silt (CL-ML)

Clay with SilL tr. fine graveL dk. OWTL, dry
(crumbles) to slightly moisLhard (CL-ML)

—
As Above, dry (crumbles) —

As Above, slightly moist

End Soil Boring @ 26.3'

^—

a

i§

COMMENTS

DEPTH OF CASING,
DRILLING HATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Start drilling @ 3: 15
HNu = BG
PP = 2.0
HNu = BG
PP 3 3.0, then splits sample

*

HNusBG —
PP = 3.5̂ 1.5

HNu» ~
PP32.0 —

HNu = BG
PP= _
Sample S5 is silt from mid S

HNu = BG ~
PP*Q3
owttpie UOirt DOaOtn .J

HNu = BG
PP=1.0

HNu = BG —
PP-i.O

HNU3BG
PP » 4 J

—
HNU3BG —

Water on rods @ 25'
pp -» a. 5
HNu - 3-2 ppm above;
ariii ric w/nVA —
End drilling® 4:34 pm _
Begin grouting; finish grouting
@ 5:15 pm —



PROJECT NUMBER

W63582.F1

BORING NUMBER

tfSLSB-108 SHEET i - OF "2

SOIL BORING LOG

LOCATION Zioroville, IndianayBogow area/m wheat field
DRILLING CONTRACTOR ATEC Associates » 50' S. of gate

PROJECT
ELEVATION

NSL/ECC

ELEVATION__ ^ DRILUN
DRILLING METHOD AND EQUIPMENT HSA(4-1/4" i.d.)/Mobile DrinB61
WATER LEVEL ANO DATE START 3/24 FINISH 3/24/88 LOGGER R-Johns

n £j fc
S uj
CD e 5

-133
0

_ r

—

—

I
—

15

—

25

—

—

30

_i

x
UJ

ŝ

/
A

7 S

/^5
r 5f l

/

/7.0
75

/
/x*

10.0

/

'

,^.w

12.5

A43
15.0

/

/n.o
175
/

/
/18.0

20.0

/

/21_5
22.5

^stfS

25.0

/
A&3

27.5

/i9.0

SAMPLE

Isgf
h- Z

SI

S2

S3

54

S5

S6

S7

S8

S9

S10

Sll

S12

>.

o
o ff
g£

U

1.0

1.3

1.9

1.4

1.7

1.8

1.4

1.7

1.2

1.9

1.6

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

2-3-3-2
(6)

3-6-7-8
(13)

5-7-8-9
(15)

4-4-7-11
(U)

3-5-6-8
(11)

5-6-8-9
(14)

5-5-9-11
(14)

11-19-19
(38)

11-3&40
(1K\

50-50/4"
^n//i"

47-41-57
(98)

25-33-60
(93)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE.MINERALOGY,
USCSGROUP SYMBOL

Clav with SilL slightly moist, dk broTt, gray
mottling, stiff, iron suining (CL)

Siltv Clav. IL brru slightly moist, tr. fine
gravel, stiff (CL-ML or CL) —

Ajjjftfeove

Top 1.2': As Above. moisL more silt, some sand
(CL-ML)
Bottom .7': SJlt med. bra. moist, soft (ML)
Sample 59

Top 0.4': Coarse. WeU Qraded San.4 with sill
1 It. brown, wet. some small gravel, differing
1 lithoiofv rSW)

r, „ .. ^ .̂ . L j i.Rest Siltv Clav with sand, gray, moist, soft.
some gravel (CL)
As Above. 1/16" med. -coarse gr. sand seam =•
US depth —

As^Above

,

— . Top 3': Silty Clay, w/fine zraveL dk. bm., moist
i to sli^htlv moisL stiff (CL-ML) !

gravel (3/4"), bm., wet, loose (SM)-sample S8|
Bottom .1': t-me Sand w/sik. bm., moist, loose
(SO
Clay with SijL or. fine graveL dk. bm.. slizhtlv
moist, hard (CL)

AjjM?ove

—

As Above, breaks on horizontal planes w/mod.
effort. Bottom .1' less graveL silt, dk. bm..
moist (ML) —

Top 3': Fine Silrv Sand. moisL dk. bm., loose —
(SM)
Bottom 1 J": As S9. occasional thin 1/16" silty

u
-J

|o

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Start drilling @ 1:25
HNusBG
PP» 1.5

HNU3BG ~~
PPa2.0 —

HNU3&G
PP=1.75

PP=1J
HNu = BG

—

HNU3BG
t = 1400 Water on rods® 11' _

PP 3 1.5

HNu 3 BG ~~
t=1404 —
DO 1 T<rr 3 1./3

t=1410
PP = 2.0
HNu— RG

PP»2.0
HNu = BG

PP » 4 3 Drilling gets harder
HNu 3 BG —

PP»4J

—

PP»4.5

—

Drill chanter —
PP»4J
HNU3BG

I



gEHfi:*
^^^Wfes

PROJECT
ELEVATION

PROJECT NUMBER -

W63582.F1

BORING NUMBER

NSLSB-108 'SHEET 2 OF 2

SOIL BORING LOG

NSL/ECC LOCATION Zionsville, Indiana/Borrow area/in wheat field
DRILLING CONTRACTOR ATEC Associates . =• 50' S. of gate

DRILLING METHOD ANO EQUIPMENT HSA(4- 1/4" i.d.) /Mobile Drill B61

WATER LEVELAND DATE START 3/23/88 FINISH 3/23/88 LOGGER R- Johns

3P

D
EP

TH
 B

E
L(

SU
RF

AC
E

 (F

30

.-

—

—

SAMPLE

IN
TE

R
VA

L

s
/

x3U

115

/
/

/34.0
35.0

TY
PE

 A
N

D
N

U
M

BE
R

513

S14

RE
CO

VE
RY

(F
T)

13

1.2

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
W

35-45-55
ClOO^

20-37-57

(94)

SOIL DESCRIPTION

SOM. NAME, COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SON. STRUCTURE, MINERALOGY.
USCSGROUP SYMBOL

AsS9. less gravel

Upper .4': As_S2 ~~
Lower 1.4': Clayey SilL some sand, med-fine.
Bm.. moist, med. dense (ML), sample S14

End Soil Boring @ 35'

—

—

a

l§

COMMENTS

OEPTHOF CASING.
ORltLINGRATE.
OR8J.ING FLUID LOSS,
TESTS ANO
INSTRUMENTATION

PP»4.5

HNu»BG

HNu = BG —

Begin settling well 4:00
Finish well® 6:00 ~~

Bottom screen: 35.0'
Top screen: 25JJ1 —
Top sand pack: 23'
Topseat 21' ~
Bent/cement grout to top



PROJECT NUMBER
W63582J1

BORING NUMBER
NSLS B-109 SHEET i OF

SOIL BORING LOG

PROJECT_

ELEVATION.

NSUECC LOCATION Zionsville. Indiana/Borrow area/in wheat field on
DRILLING CONTRACTOR ATEC Associates n. fence

DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.)/Mobile Drill B61
WATER LEVEL AND DATE START 3/24/88 FINISH 3/24/88 LOGGER R. Johns

§ c
uj iIT
00 o

tioT ?:
uj 3a M

0

—

:
10 —

:
t15 '

~—

J,\3

T!

S
X.
UJ

h—S

/

/10
75

/
Xs

50

/TO
75

/
10.0

/12.0
1?5

/143
15.0
/

/17.0
17.5

/T9J
20.0

/
/

A\5

223
/

/24.0

25.0

/iVo

SAMPLE

Is
£§

si

S2

S3

S4

S5

S6

S7

S3

S9

S10

sn

>•

gg
1.6

U

1.0

1.8

1.8

13

1.5

1.8

13

13

1.8

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
W

2-3-4-6
(7)

2-3-1-3
(7)

2-3-3-5
(6)

4-5-6-7
(11)

4-7-7-9
(W)

4-6-7-8
(13)

4-6-7-9
(13)

5-7-9-10
(16)

8-23-29
(52)

11-20-31
csn

15-9-9-11
(18)

SOIL DESCRIPTION

SON. NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Clav with SilL absence of gravel, med. brown.
slightly moist, stiff (CL)

Top .T: As Above —
Bottom .8': Siltv Clay, tt. fine graveL tr.
fine sand, med. bm.. slightly moist, firm
(CL-ML)

A,j_S2 (bottom), pieces of gravel
One piece 1-1/4"

Silrv Clav. tr. fine gravel, med. to light bm..
slightly moist to moisL v. stiff (CL or CL-ML)
At 1.4' thin 1/16" seam sandy silt

Top 1.2': As S4. iron oxide stains —
Bottom .6': As S4. med. gray, soft to firm.
possibly more silt

As S4. slightly moist, med. -dark gray, v. stiff

Top 6*' Lean Clav silL med. brown, slightly —
moist. v.stiff(CL)
Bottom .9': Silry Clay As 59. med bm., slightly-"
moist, stiff (CL-ML)
As Above, hard

— i Top 3': Poorly Graded Fine Siltv Sand, bm_ __
•p moist (SP-SMI p±

\A\A *.'• A « Cft ?aM,mlA CO. A ^iviiQ j . /^f 58 - Cample OVA r
Bottom 0 '̂: Well Graded Coarse Sand with Sutr
Bm.. moisL loose, ff. gravel & clav (SW-SM) J^
Gav with SilL or. fine gravel, med. bm., slightly

As S1Q. v. stiff _

End Soil Bonng @ 2T

a

38
CO -J

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUIOLOSS,
TESTS ANO
INSTRUMENTATION

Stan drilling @ 10:30
HNu.BG
PP 3 2.0, then sample breaks

HNu = BG
PP=1.2S

HNu.BG —

HNu=BG
PP»3.0 —

HNu = BGPP33.5 —
PP31.Q

Water on rods® 12 S

HNu = BG
PP = 3J —
Water on inside of spoon

HNu = BG
PP = 3J
PP 3 2.0

HNu = BG ~
PP>4^ —

Water on rods @ 20'
PP»4J
UM<I — nrs
Sample S9B ~

PP » 43

HNu = BG _
PP 3 2.0-3 3, varies in sample

End drilling® 11:22
Begin grouting
Leave hole 11:45 _

I

I



PROJECT NUMBER

W63582.F1
BORING NUMBER;,

NSLSB-110 SHEET OF

SOIL BORING LOG

PROJECT NSL/ECC
ELEVATION

LOCATION Zionsville. Indiana/BoiTOw area.
. DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d../Mobile Drill B53
WATER LEVEL AND DATE START 3/24/88 RNISH ._ 3/24/88 LOGGEB M. Evans

£e3 t
!£ ujCO (j

iS
Q. <X
UJ 3a <jy

)

f—

—

16 —

atw

—

28 —

25 —

*
i
I

1.0

/
^03.5

/55
c;n

A.Q
*5

/10.5
11 D

/
/13.0

13.5

/(5.5
160

/
/

/18.0
193

/
Am

71 0

^nn

230

SAMPLE

% *
UJ <a. sil

si

S2

S3

S4

S5

S6

S7

38

S9

^

0

gg

1.0

1.8

13

13

2.0

2.0

2.0

2.0

1.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

3-7-7-11
(14)

4-5-5-6
(10)

2-3-3-3
(6)

2-3-5-8
(8)

8-13-14-13
(27)

5-7-9-11
(16)

10-15-12-13
(27)

15-13-12-14
(25)

12-16-50/0"

SOIL DESCRIPTION

SOL NAME, COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Organic Silrv Clav. nee sand, brown to black.
moist, stiff, organic (OL)

Poorly Graded Sand with Siltv Clav. fine sand,
dark brown, moist, loose (SP-SQ

Same, trace fine gravel

Sandv Siltv Clav. light brown to tan, moisL —
firm (CL-ML)

Top 18": Same, very stiff
Bottom: Sandv Silty Clay, dark gray, damp to
moist, very stiff (CL-ML)

Same —

Top 6": Same
Bottom: Well Graded Sand. m«d. to coarse, — 1
brown, wet. med. dense (SW-SM)

Same as Above

S_ame

End Soil Boring @ 23.0*

a

iS
V) -J

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DHU.JNGFLUIOLOSS,
TESTS ANO
INSTRUMENTATION

Stan drilling® 10:20

PP = 1.5-2.0

PP-LOTSF ~

—

PP32.0 —

PP34.5+ —
Water® about 13 feet

PP 3 3.0-3.5 —

—

Auger refusal @ 23.0 feet



f*T7T7B8f PROJECT NUMBER

W63582.F1
BORING NUMBER

NSLS B-lll: : SHEET - OP

SOIL BORfNG LOG

NSL/ECCPROJECT_
ELEVATION,
DRILLING METHOD ANO EQUIPMENT HSA(4-l/4" i.d.. /Mobile Drill B53
WATER LEVEL ANO DATE.

LOCATION Zionsville. Indiana/Borrow area
DRILLING CONTRACTOR ATEC Associates

START 3/24/88 FINISH 3/24/88 LOGGER M. Evans

3C

33
ii
0. X
UJ 3
Q CO

D

5

—

16 —

—

15 —

—

—

in

—

7.5 —

30

<
UJi

1.0
/

Xo
1 3 3

/53
6.0

/8.Q
8 5

/ms
11 n

/13.0
n s

/15.5
16.0

xlrs
18.5

X^O.O

21.0

/

/23.0
13 5

/

/
/2j3
is n
/

/28.0
18 5

SAMPLE

f £
S 2
£i

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10/
Sll

S12

/

i
0

gg

1.6

1.2

1.8

1.9

1.8

2.0

1.1

03

1.8

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

5-6-11-10
(17)

3-5-6-7
(U)

4-5-6-7
(11)

4-6-7-10
(13)

7-11-14-15
(25)

12-12-11-11
(23)

20-19-19
(38)

19-24-27
(51)

8-9-21-30
(30)

8-6-3-6
(9)

12-16-25-30
(41)

12-14-18-30

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY ,
SOIL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

Siltv Oav. tan. mottled rust, damp co mois,t
very stiff (CL-ML)

Same, stiff, trace fine gravel —

Sandv Siltv Clav. tan, mottled rust, moist, stiff,
trace fine to medium gravel (CL-ML)

Same —

Same, brown to gray, damp, very stiff —

Same

Sam^hard

—
Same (assumed)

Top 12": Sans

Poorly Graded Sand with SiltvClav. dark gray.
moist, interlayered with Sandv Siltv Clav
(SP-SC) and (CL-ML)

— Top 12": Sand fine. zrav. moisL medium dense _
! (SM)

SfflldY Siltv Clay. pay. damp, dense (CL-ML)

Same_(no sample)

1

uj —i

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

Start® 14:20

PP=2J-3.0TSF

PP=U —

PP-LS

PP=L5^ —

-4*

Bag sample #1 0-15 feet

-

Water® about 16 feet

—
First attempt - no recovery
Second attempt - 03 ft.

—

—pp-20

_

I

End Soil Borin* <3> 30.5'



PROJECT NUMBER

W63582.F1

BORING NUMBS*

NSLSB-115" SHEET _

SOIL BORING LOG

PROJECT,

ELEVATION

NSL/ECC LOCATION ZionsYiHe. Indtana/gonpw area /near existing
DRILLING CONTRACTOR ATEC Associate* Well NSL 105

DRILLING METHOD AND EQUIPMENT HSAtt-3/8" i.d.) /Mobile prill B53
WATER LEVEL ANO DATE

D
EP

TH
 B

EL
O

W
 

j
SU

RF
A

CE
 (F

T)

0

f ~"

5

19—

f*-l

—

29 —

25—

—

SAMPLE

IN
TE

RV
A

L

1.0

A.Q
T5

/S.5
so

A.Q
S3

/iQ3
n.n

/13.0
13.5

A53
16.0

Z
193

/2.Q3
11 0

jZfg'

233

--24J

ISO

^y/n

2^3

^f

TY
PE

 A
N

O
N

U
M

BE
R

SI

S2

S3

S4

35

S6

S7

S8

S9

S10

Sll

S12

o
gg

1.1

1.4

1.6

1.8

1.9

0.7

1.9 3

1.62

1.2

1.0

2.0

0.9

START 3/28/88 FINISH 3/28/88 in«GER R.John*
STANDARD

PENETRATION
TEST

RESULTS

r-r-r
4N)

1-2-3-4
(5)

4-5-11-21
(16)

17-15-11-15
(26)

7-11-13-15
(24)

9-15-16-24
(31)

32-38-50-35
(88)

1-50-53-50/5'

2-28-50-50/5'

47-50/5"

47-50/5"

43-50/5"

50-50/3"

SOIL DESCRIPTION

SOIL NAME, COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OHCONSI5TENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Top .6': Clav with Silt & Tr. Sand, bm..
iron stains, moist, soft (CL)

moist, soft (CL)
Silrv ClaVj tr. fine graveL med. brrL. moist, "̂
soft to hard, occasional lenses 1/16" of med.
sand (CL-ML); few pieces 1/4" gravel

Top T- pijojiy G.ndt4 Clayey Sani T «11,
med., bm., moist, loose (SP-SC)
Bottom .9': Clay with SilL tr. fine GraveL
gray-brown, slightly moist, hard, (CL). tr. fine
sand —
As Above, some med. to fine gravel

As Above, tr. gravel —

Clav with SilL tr. fine sand, tr. fine graveL medr-
bm, slightly moist, hard (CL)

Top 1.6': As Above, slightly moist to dry,
w/5 lenses of 1/6"- 1/8" silt and fine sand,
crumbles in horiz. planes w/mod. pressure
Bottom 03': Well Graded Siltv Sand bm.,
moist, medium (SW-SM)
AsS6. slightly moist, bm.

Top 0.2': Weil Graded Clavev Sand, bnx. wet,
loose (SW-SC) _
Bottom: As 56

Top 3: AsS6 —
Bottom: As S6. more silt (CL-ML)

Top 1 0'- Well; Graded Siltv Qayey Sand.
bm., wet, loose (SW-SM) - S11A
Bottom 1.0': AsS6. with marly (1/2 sample), —
lenses of fine sand & silt - SUB
As S6.. w/2 lenses (1/4") of fine silty sand —

li
COMMENTS

D6PTHOF CASING,
DRILLING RATE.
DRILLING RUIO LOSS,
TESTSANO
INSTRUMENTATION

Start drilling @ 1:30 _

HNu = BG
PP = 0.5

HNu 3 BG
PP =. 75-4.5

HNu = BG
PP»4J

HNu = BG
PP»4J

HNu = BG —
PP»4J _

(t*2:00pm)

PP > 4 3 - sample cracks
HNU3BG —
Water on rods® 18'

Spoon wet
HNu = BG —
PP»4J 1 3 2:19
Spoon wet 1 3 2:30

Top of spoon full of wet silt & —
gravel (slough)
PP»4.5 —

2:44 High RDGS@ Site
Slough in hole (l.O1)
B-l 16, shut down to monitor
2:50 - restart drilling
HNu»BG —
PP»4.5



PROJECT
ELEVATION

PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB-115 SHEET 2 OF 2

SOIL BORING LOG

NSL/ECC . LOCATION Zkmsville, Indiana/Burrow area/near existing
: DRILLING CONTRACTOR ATEC Associates WeUNSLlOS

DRILLING METHOD AND EQUIPMENT HSA(3-3/8" i.d.) /Mobile Drill B53
WATER LEVEL ANO DATE START 3/28/88 F)N|SH 3/28/88 LOGGER R- Johns

*P

D
EP

TH
 B

EL
(

SU
RF

A
CE

 (F

30

—

—
35 —

—
40

—

45 —

—

—

—

SAMPLE

IN
TE

RV
AL

31.0
^/'

s-i2.Q

33.5

/

X35.5
160

/
/

/}9.0
18-5

/
/

/40.5
dl f)

y

/

/

/43.0

TY
PE

 A
NO

N
U

M
BE

R

S13

S14

S15

S16

S17

RE
CO

VE
RY

(F
T)

13

1.9

2.0

1.9 1

13

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
IN)

22-50/5"
5n/5"

11-13-30-39
(43)

18-25-28^5
(53)

J-27-50/50/3"
(77)

32-29-33-35
(62)

SOIL DESCRIPTION

SOL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Top 0.4': Fine Qavev Sand, poorly graded.
bm., wet, loose (SC)
Bottom: As S6. occasional seams l/16"-l/4"
of fine silty sand —

Top 3': Clavev Fine Sand, poorly graded sand.
bm., wet. loose (SC)
Bottom: AsS6. less graveL green-brown

As 56. occasional thin 1/16" lenses of fine sand

Top 0.6': Siltv Sand, poorly graded, brn..
moisL med. dense (SP-SM)
Bottom: As 56. occasional thin lenses of fine

AsS6. w/1" lens of silty fine sand (moist)

End Soil Boring @ 43. 0"

—

—

_ j
Isco Ij

H

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS ANO
INSTRUMENTATION

Sample from top 0.4*
Spoon wet
PP»4J

—

HNii = BG ~
PP = 4J t = 3:28

HNU3BG
PP»4J

Sample from top 0.6

PP » 4 3
_.... , , . .

OVA = 2ppm t = 4:30

End drilling @ 4:50
Begin grouting —
Finish grouting @ 6:00

—

—

—

I

B



i^^K
PROJECT NUMBER

W63S82.FO

BORING NUMBER ~

NSLSB-116 SHEET i OF 2

SOIL BORING LOG

PROJECT NSL/ECC 'JS& LOCATION ZJonsrilfe, Infiana/Borrow are*
ELEVATION "- • :" -̂ DRILLING CONTRACTOR ATEC Associate*' :i

DRILLING METHOD ANO EOtflPMfl^ HSA(3-3/»" i.d.) /Mobile Drill B61
WATER LEVELAND DATE

D
EP

TH
 B

EL
OW

SU
RF

AC
E 

(F
T)

0

—

—

—

SAMPLE

IN
TE

RV
AL

Aa
23

/
43

T/70
75

/

/12.0
12.5

xu.o
15.0

^/

17.5

/I9.0

•mrt

^/

22.5

^x
25.0

/26.S

27.5

/29.0

£|-

»
S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
RY

iro

0.8

1.6

1.6

1.1

1.7

0.7

13

12

13

12

1.1

13

START 3/28/»

STAWMT
PENETRATION

TEST
RESULTS

r-r-r

2-2-2-2
(4)

3-3-3-3
(6)

4-6-6-6
(12)

4-6-8-9
(14)

6-8-12-15
(20)

8-12-15
(27)

10-15-35
(50)

26-32-29
(61)

16-23-34

30-30-39
(69)

16-16-20
(36)

16-19-21
(40)

FINISH 3/28/88 LOGGER L. Palmer

SOIL DESCRIPTION

SCX NAME. COLOR. MOISTURE CONTENT,
RELATIVE 06NSTTY OH CONSISTENCY.
SOL STRUCTURE. MWERALOGY,
USCSGROUP SYMBOL

PflL fine sanrL brown* looser wood
plastic, topsoil. clay

Ldebrifc

Top 8": FtlL sandy clay, brown (CL) —
Bottom 9": Topsoil, Mack, finn (OL)

SiltvSand. gray, fine to medium, 30% silt,
wet. loose (SM) ~
i OO • oPOVfllSh BTlVt uQCtiO^K •• ff^BV

SHtv Clav. pay. 10% coarse sand,
very stiff (CL-ML).

Same as Above, with 1/4" clayey si
(SC) @ 12", moist, very stiff (CL-f

Top 3": Sjni gray, wet (SP)
Bottom 5": Siltv Clav. grey, 10% si
very stiff (CL-ML)

Sltv Clav. grey, moist, very stiff to
1-1/2" diam. gravel at bottom (CL-

Top 6": Same as Above (CL-MU
Middle 4": §and, gnyt fi°e to med.
dense (SP)
Bottom 4": Silty Clay, gray, moist.

Siltv Clav. gray, hard, with 10% co
and gravel 1/4" to 1" (CL-ML)

Top 9": Same as Above, v. hard (C
Bottom 5": SarvSand. gray, fine-gi
to moist, dense (SM)

Siltv Clav. grey, 10% sand sizes, 1'
at top, moist, hard (CL-ML)

Same u Above/ hard (CL-MLi

moist.

md seams
•fL) —

md, moist.

hard,
ML) —

moist.

hard (CL-ML]

arse sand

L-ML)
rained, dry

'diam. gravel

li
COMMBTTS

06PTHOFCASWO.
DRUJNQRATE,
DRILJNGRUOLOSS,
TESTS ANO
INSTRUMENTATION

Stan drilling ̂  1 : 10 pm
HNu » Background (BG) —

TopPP«3.0 HNtt-BG —
BotPP-OJ _

HNn.BG

I" diameter gravel at bottom ,
.-**-

T* •-

PP-4J-*- HNu.BG ''
Glacial oil

PP-4J+
HNu-BO —

HNu-BG _
PP-4.5+,3.5

HNu.BG
PP-4.5+ —

PP34J-*- HNuaBG

HNn.BG

Cobble or boulder encountered
at 22' HNu-BG
DupucaB sample from top
PP34J+

Water on rods® 24 J'
HNu-BG PP.4J-)- —
Glacial till
Sand cave @ top of sample is wet
PP»4.5*
OVA 3 8 ppm in clay

Shut down drilling @ 2:46 pm



i»m/.mf PROJECT NUMBER BORING NUMBER ~

W63582.FO NSLSB-116 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NSL/ECC - LOCATION ZionsviHe. Indiana^Bofro* area
ELEVATION DRILLING CONTRACTOR ATEC Associates ,
DRILLING METHOD AND EQUIPMENT HSA(3-3/8" i.d.) /Mobile Drill B61
WATER LEVELANO DATE

IP

DE
PT

H 
BE

U
SU

RF
AC

E 
(f

30

4f\

SAMPLE

IN
TE

RV
AL

30.JK

/3W

J,23

X34.0

35.0

^6J5

37J

/39.0

40.0

x<l-S

TY
PE

 A
ND

NU
M

BE
R

S13

S14

S15

S16

S17

RE
CO

VE
RY

(F
T)

\3

1. 4

U

\3

IS

START 3/28/88 RNISH 3/28/88 LOGGER L, Palmer

STANDARD
PENETRATION

TEST
RESULTS

p-r-r
(N)

15-16-20
(36)

H-ll-16
(27)

9-H-16
(27)

16-20-30
(50)

11-13-16
(29)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSTTYORCONSISTENCY,
SOL STRUCTURE, MINERALOGY.
USCSGROUP SYMBOL

Same at Above (CL-ML)
1" coarse sand seam at bottom, moist (SP)

Same as Above —
Very stiff to hard (CL-ML)

Same as Above, very stiff

Top 9": Same tt Above. moisL hard (CL-ML)
Bottom 8": Sand, gray, fine-grained, dry to
moist, dense (SP

Siltv Clay, gray, moist, hard (CL-ML)

End Soil Boring @ 41.5' —

Is

COMMENTS

DEPTHOFCASING,
ORLUNORAT6,
DHLLINGFLUIOLOSS,
TESTS ANO
INSTRUMENTATION

Restart drilling 3:00 pm
OVA » 20-30 in clay and sand —
PP- 4.5-1. _

OVA * 20-30 HNu 3 BG
PP»4J

"PP*4.5 Duplicate sample
OVA«3(WO —

3 80-120

0V A » 40-60 in clay
OVA « 20-30 in sand
DD « 1 n 4 <Pr » 3.0, 4j

PP-4.5+
OVA « 60-70 _

Hole grouted with cement- —
bentonite grout

I

-I



^^^B
PROJECTNUMBER BORING NUMBER

W6358iPQ ' NSLS B-l 17 SHEET i OF 2

SOIL BORING LOG

Pflojerr NSL/ECC ^Hp**" LOCATION Zieiamlk, Indiana
ELEVATION ---iS*->- DRILLING CONTRACTOR ATTC Aaociiiai ' :i'
DRILLING METHOD ANO EOOM
WATER LEVEL AND OATS _

DE
PT

H 
BE

LO
W

 
J

SU
RF

AC
E 

(F
T)

0

—

SAMPLE

IN
TE

RV
AL

03

in

/
53

/
an

/10.0
IQ3

/
13.0

Xs.o
15.5

^/
18.0

/20.0
105

/223
11 0

/25.0
15 5

/Z7.5
180

Ao.o

TY
PE

 A
NO

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
RY

<F
T)

13

1.7

1.8

1.8

1.25

0.1

2.0

2.0

1.02

13

\2

1.0

jKw 3-3/8" HSAyMobile drill B53

""*• START 4/5/88 RNBH 4/7/ltt LOGGER B. Bm«mfi«l^

STMMMM

TEST
RESULT!

(HI

5-7-9-12

6-5-6-9

None taken

7-8-10-10

11-18-26-33

13-17-24-36

9-13-20-28

22-29-28-34

t-25-47-50/4'

23-49-50/4"

23-46-50/3"

28-46-50/5"

SOIL DESCRIPTION

SOL NAME. COLOR MOISTURE COWTENT
RELATIVE DENSITY OR CONSISTENCY,
SOLSTRUCTUFa-.MINERALOGV.
USCSGROUPSYMBOL

5" Fine Sand, uniform, brown (SP) —
i~osrse Sana w/gravei, orange-gray (5r) __

SnU tt AbBYft very wet (SP)
SflL gray, wet, tow plasticity, very wet (ML)
Clay. nav. low plasticity. - 20% saSt (CL)

Sanjlwefl graded, wet, all colors (SW)
or. rock frag. > 2% silt

18": Jama ts Above —
4": QiXf gray,' low plasticity, - 10% small gravel
(CL)

Same aa Above (CL)
^^™~

Tip plugged with Same as Above —

Same «a Above

—

Same ai Above

Clavev Silt, gray. v. stiff, low plasticity,
moist, - 10% small gravel (ML) —

Top 6": Same as Above
SjasL gray, - 10% silL dense, wet, well graded
(SW)

4": Same as. §9 (ML)
5":Sjnd(S10)(SW)
2": Same as S9 fML, —
3":SjBd(S10)(SW)

Same as S9 (ML) •»•

Is

-

COMMENTS

DEPTH OF CAS*tt.
DRLLMQRATE.
DRLUN8FLUIOLOSS.
TESTSANO
WSTBUMEMTA7TON

HNu.BG —

HNu«BG

HNu-BG

HNo-BO —

HNu-BG

UMn m BG

HNu-BG ~

HNu-BG

HNu-BG ~~
Till _

HNuaBG

HNu-BG _

Top 2" of S12 was filled with —
washed sand-assumed to be back flo



PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB-tlT SHEET 2 .: OP 2

SOIL BORING LOG

PROJECT NSLVECC :
ELEVATION.

. LOCATION goHsvflk. Indiana; -.- -^ •

DRILLING METHOD ANO EQUIPMENT HSA<3 3/8" Ld.)/Mobtte DriH on ATV B53

WATER LEVEL AND DATE START.

DRILLING CONTRACTOR ATEC Associates

FINISH LOGGER B.Brownfieki

D
EP

TH
 B

EL
O

W
~]

SU
RF

AC
E 

(F
T)
 
|

—

45

SAMPLE

IN
TE

RV
AL

30.5

/
iin

/35.0
35.5

/
38.0

/4o.o
40.5

A13
43.0

/45.0

TY
PE

 A
N

O
NU

M
BE

R

S13

S14

sis

S16

S17

S18

RE
CO

VE
RY

(F
T)

2.0

13

1.0

ZO 1

2.02

U

STANDARD
PENEnwnOM

TEST
RESULTS

r-r-r
(M)

26-30-38-42

13-22-30-34

31-34-50/5"

5-17-47-50/5"

4-32-84-31/1"

17-27-50/5"

SOII. DESCRIPTION

SCC NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Top of spoon packed w/sand-back wash (ML)
Bottom 14": Same ag S9

Same as S9

Same M S9. dry, with dun diagonal One sand —
seam

6": As Above
18": Sand, fine, grav. v. wet. > 5% silt (SP>

?9ML Sane, 38 Above, w/smmil pieces of root —
and wood

10": Same as Above
8": Same as S9. moist (ML) —

End Soil Boring @ 45.0* —

a

1§

COMMENTS

DEPTH OF CASING,
DRLLJN6RATE.
DRILLING FLUOLOSS.
TESTS ANO
INSTRUMENTATION

HNU3BG ~
Drillers cleaned out augers

HNu-BG
Noted top of spoon was filled
with back wash -

Tip- 0.1 Above BG —

HNu-BG
Tip - 0.1 above BG

HNu-BG —
During drilling of sample S16
black film came up w/cuttings

Had 4' of flowing sand in augers

Well was set with screen —
interval from 42' to 44'
Sand pack from 41* to 44'
Bentontie from 39* to 41'
Grout from 0' to 39*



PROJECTNUMBER
W63582.FQ

BORING NUMBER
NSLSB-118 SHEET OF 2

SOIL BORING LOG

PROJECT NSL/ECC -:•
ELEVATION

LOCATION ZJbnsville. Indiana;

DRILLING METHOD ANO EQUIPMENT HSAQ-3/8" i.d.) /Mobile DriD B61
WATER LEVELAND DATE

DRILLING CONTRACTOR ATEC Associates

START 3/30/88 FINISH 3/30/88 LOGGER C. Lawrence

IP3 ̂
!S
£1
S3

)

^^—

—

». »

—

—

—

25 —

—

3x

i
/

2̂3

«/
/5.0

/
/•>

7.5

/
10.0

/12.0
12.5

XT4.0

15.0

/
A&3

173

/19.0

20.0

Al3

223
/

/24.0

25.0

sit>5

273
/

/&&

SAMPLE

1*
g|
C1

S2

S3

S4

S5

S6

S7

S8

S9

CTA

Sll

S12

•>•

o
O C
g£

rt 7

0.7

0.5

\3

13

1.4

1.0

1.5

12

1 J.

U

13

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

7 1 1.4.

(6)

4-5-5-7
(10)

4-5-8-9
(13)

7-8-9-11
(17)

6-8-12-12
(20)

16-16-18
cu\

20-32-35
(67)

23-33-33
(66)

24-33-33
(66)

in.ia.io
(77)

15-19-20
(39)

14-19-23
(42)

SOIL DESCRIPTION .

SOL NAME. COLOR. MOrSTURE CONTENT,
RELATIVE DENSTTY OR CONSISTENCY.
SOL STRUCTURE.MINERALOGY,
USCSGHOUP SYMBOL

SoidX .SOt, simflir to SI for top 9" of sample (MI
Well Graded Sand w/Sik trace graveL

UCUwii tu Jfcf Jt OT^*« I\AJVV ^w ** 3̂1**̂

Siltv Clav. brown to gray, some organic*.
wet, soft (CL-ML)

Siltv Clav. gray, moist, stiff (CL-ML)

S flty Clayr similar to S4: 1" Sand layer from ._
bottom of sampler 5% silt, wet, med. (SW)

Siltv Clav. similar to S4 except 10% graveL,
mouL hard (CL-ML) __

Siltv Clav. similar to S6

Sflcv Clav. similar to S6
Wf.il Grafted Smd '"/Silt ̂  hnnmn 5" of
sample, brown, gray, wet, medium (SW-SM)

sarv Clay, similar to S6 for top 4" of sample,
moisL hard. fQSSJyjQn/jffjk Sttld w/C?iy- 2°* ~~
sand, brown, gray, hard, dry-moist (SP-SO _

Siltv Sand. 1" layer 3" from sample bottom.
Fine Sand - 20% silL dry (SM)

Siltv Clav. similar to S6, except dry

—
Silrv Clav. similar to SI 1

iis
C/) -J

)

COMMENTS
DEPTH OF CASING.
DRLUNGRATE.
DRLUNGaulDLOSS,
TESTSANO
INSTRUMENTATIOM

Start drilling 8:50
UWn.pr;

HNu • 0.4 ppm insand

HNn=BG
Appears to be slough-no sample

HNu-BG(tin) "~
PP. 4.0 —

PP = 4.5+ in clay
HNu-BG

HNn-BG(tin) ~
PP«4J-t-

HNu-BG
PP. 4.5+

—

HNu a lens fogged
OVA * 30 ppm

Blowout boring 1st try
OVA-6 ~
OVA = 20-30 _

HNu a BG —

HNu»BG

—
HNu • BG —



rROJECTNUMBER

W63582JQ

BOR1NGNUMBER

NSLSB-118 SHEET OF 2

SOU. BORING LOG

PROJECT.
ELEVATION

NSL/ECC LOCATION Zlonlville, Indiana,,- -?
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(3 3/8" Ld;) /Mobile Drill B61
WATER LEVEL ANO DATE

D
EP

TH
 B

EL
OW

 
1

SU
RF

A
CE

 (F
T)

JO

40 —

SAMPLE

IN
TE

RV
AL

X
323

/34.0

35.0

X36.5

37.5

X39.0

TY
PE

 A
ND

N
U

M
BE

R

S13

S14

S15

S16

RE
CO

VE
RV

(FT
)

13

1.1

-13

13

START 3/30/88 F1N|SH 3/30/88 LOGGER C. Lawrence

STANDARD
PENETRATION.

TEST
RESULTS

r-r-p
(M)

13-14-22

20-32-34

13-16-20

15-18-26

SOIL DESCRIPTION

SOL NAME:. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY.
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Silty Clay, similar to Sll

Siltv Clav. similar to Sll
except 10% medium-fine gravel in last 3"
of sample

Siltv Clav. similar to Sll

Siltv Clav. similar to Sll

End Soil Boring @ 39.0"

ii
COMMENTS

DEPTH OF CASING.
DRLLINGRATE.
DRILLING FLUOLOSS,
TESTS ANO
INSTRUMENTATION

HNu = BG

HNu»BG —

HNu * BG (oil observed
in mud coming from hole)

HNu.BG —
Stop® 11:15
Finish grout @ 12:00 pm

I



ffciilig/I PROJECTNUMBER BORING NUMBER

W63582.FQ NSLSB-119 3W6ET t
 rOF 2

SOIL BORING LOG
- • - . - . - . . . - - • . i

PROJECT NSL/ECC _ - • LOCATION Zionsville, Indiana/Sorrow area
ELEVATION - . • " • • • DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD ANO EQUIPMENT f3-3/g
WATER LEVELANO DATE

DE
PT

H 
BE

LO
W

 
1

SU
RF

AC
E 

(F
T)

)

5 •*' *

18—

—

15 —

—

20 —

—

25 —

SAMPLE

IN
TE

RV
AL

1.0

/
33

/53
6.0

A.Q
85 j

AQ3
1 1 n

/1 3.0
115

X
16.0

-*fr<~

\93

*f
21.0

.210

23.5

*£

26.0

/28.0
18 j5

/tfyo

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8A

S9

S10

Sll

S12

RE
CO

VE
RY

(F
T)

1.0

0.9

1.8

1.9

1.73

0.6

0.4

1.0

0.9

0.9

1.73

13

STANOARO
PENCTRATION

TEST
RESULTS

r-r-r
(N)

4-4-4-5
(9)

12-14-6-11
(20)

9-11-14-16
(25)

11-22-28-31
(50)

D-37-37-50/51

(74)

43-50/5"

50/5"

30-60/6"

48/30/5"

39-50/5"

1-35-37-50/5'
(72)

35-48-50/5"

" Ld.). 8' OP HSA^ATV Mounted Mobile DrilIB53
START 3/30/88 FINISH 3/30*8 LOGGER R. Johns

SOIL DESCRIPTION

SOL NAME. COLOR MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Sfltv Clav. trace sand, trace fine graveL surface
orgaracs, bra, slightly moist, stiff (CL-ML)

Top 0.2: As Above —
Mid 03: Siltv Sand, contains up to 1"
fragments of rock, poorly graded, dk. gray,
wet. loose (SM-SP)
Bottom: As SI. dk. gray
Clav with SilL tr. fine graveL gray-brown. —
slightly moist, hard (CL-MLXoccasional 1/4 -̂
1/2" pieces gravel)

As S3. frequent 1/4" graveL med. brown, hard

As_5i brown

Aitt —

AsS5. quartz fragments (chips) from cobble

Top 0.4: As {} J sample
-* Mid 0.4: Poorly Graded Fine Sand. bm_ S8A H

wet. loose (SP)
Bottom 0.2: WeJl Graded Sand «"'h *°m*
gravel, tr. clay, subrounded graveL bm., wet.
loose (SW) sample S8B
Poortv Graded Come Sand with graveL cr.
fines, subrounded, wet, loose (SP)

Top 0.1: As Above —
Bottom: AsS5

Top 03': AsSS. moist, firm
Mid 0.6': Poorly Graded Coarse S. and w/graveL
„. CQ ias a?
Bottom: As S5
Top 0.2': Clavev Fine Sand, bm, wet, loose (SCJ
Boctom* As S5 breaks alonff thin f 1/16"^ seatfu

3

Isvt :3

COMMENTS

DEPTH OF CASWG.
DRLLMGRATE.
DRLLMQFLUOLOSS.
TESTS ANO
INSTRUMENTATION

Start drilling @ 8-30 am

OVA» 2
HNu.BG ~"
PP-2.0r3.0

HNu«BG Spoon wet —
OVA »l-2
PP«iO

HNu«BG —
OVA- 5-6
PP-4J

HNu.BG "~
OVA- 1-2
PP»4J

HNu = BO _
OVA. 7.0
PP » 43

OVA . 5.0 (OVA. 100 down —
HNu>BG hole 4 cuttings)
PP»4J(LEL.20%>

HNu . 0.4, lamp fogged?
OVA. t.9:30 _
PP»4J

OVA. > 10
HNu-1
Presence of brown oil filminsarUT

OVA. 30 t. 10:00
HNu.

OVA. 25 —
PP»4J

PP. 1.0 _
OVA = 65

OVA. 35 ~~
PP » 4^

of fine sand)



PROJECTNUMBER

W63582.FQ
BORING NUMBER

NSLSB-119 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NSL/ECC -. LOCATION Zionsville, Indians/Bqn»w area/
ELEVATION . DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT (3-3/8" i.d.), 8' OP HSA, ATV Mounted Mobile Drill B53
WATER LEVEL AND DATE START 3/30/88 FIN|SH 3/30/88 LOGGER R- Johns

*P

D
EP

TH
 B

EU
SU

RF
A

CE
 (F

30

35

—
45 —

—

—

r—

__|>

SAMPLE

IN
TE

RV
AL

31.0y
X52.5

33.5

^
36.0

/
/37.4

393

/W.Q

TY
PE

 A
N

D
N

U
M

BE
R

S13

S14

S15

S16

RE
CO

VE
RY

(FT
)

13

0.6

13

13

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

31-49-50/4"

45-50/2"

38-49-50/4"

30-48-50/5"

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATtVEDENSrrYORCONSISTENCY.
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

AiSi

—
AsS5. fine sand lenses (1/16") —

— —

AtSS

—
AsS5 —

End Soil Boring @ 40.0* —
_

—

—

—

—_ _

a

Iscs) — i

COMMENTS

DEPTHOF CASING,
DRILLING RATE.
DRILLING FLUO LOSS,
TESTS ANO
INSTRUMENTATION

PP»4.5
OVA = 8

OVA=5 —
PP»4.5

OVA.>25
DP«s^A <

OVA. 3.5 —
PP»4 3 End Drillina @ 1 1:30

@ 11:40 start grouting —
Finish @

Offset 8* to set well & push tubes
Stan drilling @ 2:50 (8" OD,
4" ID HSA) —

(1) Push (Shelby) @ 19.5'-21 J'
- no sand recovery; hit clay-
bent tube

(2) Push @ 22-24' —
- no sand recovery; hit clay &
2" rock; bent tube

(3) Push @ 23' - no recovery —

Grout up hole and move to other
side of hole to try to locate sand.

(4) Located at least 6" sand with —
bottom at 22*. Set pz. with
screen from 17 to 22'.

I



PROJECT NUMBER
W63582.FQ

BORING NUMBER

NSLS B-120 SHEET 1 OF 2

SOIL BORING LOG

PROJECT NSL/ECC -
ELEVATION ••

LOCATION Zionsville. Indiana/Borrow area/
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD ANO EQUIPMBfT HSA (3-3/8" i.d.VMobile Drill B33
WATER LEVEL ANO DATE START 4/17/88 FINISH 4/18/88 LOGGER R. Brownfield

DE
PT

H 
BE

LO
W

SU
RF

AC
E 

(F
T)

0

<

J

*_

28 —

SAMPLE

IN
TE

RV
AL

03

^
3.0

Xo
5.5

//
sn

/10.0
10.5

/12J
no

/15.0
15 J

^/
18.0

/20.0
20.5

/72J
230

/25.0
25.5

Al3
28.0

Ao.Q

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
RY

(F
T)

12

1.7

1.0

1.0

13

1.0

1.0

0.7

12

1.72

0.8

0.8

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

4-5-6-8
(U)

3-5-5-9
(10)

1-2-4-3
(6)

2-6-23-36
(29)

28-35-50
(85)

42-50/5"
(50+)

30-50/5"
(50*)

50/4"

50/3"

3-34-56-58/3'
(90)

49-50/3"

38-50/5"

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCS GROUP SYMBOL

SilL brown, occasional 1/2" graveL soft,
moist, low plasticity (ML)

SilL gray, soft, moist, low plasticity, occasional
stick, fine sand seams every 4" (black at bottom)
(MLl

Same W Above, very soft, no ftickf, we*rional
1/2" rock, low plasticity, - 10% sand (ML) —

SilL hard, gray, v. wet - 10% coarse sand,
occasional fine sand seam (wet only on outside)
i\/n \(ML)

Same as Above, v. hard, dry

Siltv Sand, coarse, gray, well graded, v. hard & —
dry(SM)

SameaaS4

Same. 83 S4r moist inside. 1" fine sand seam —
2" from the bottom of the sample

Mud with sand seam from 21-21 -51, coarse, ~~
clean, poorly graded

Sams as 54

Same as S4

Same as Above, occasional 1/2" gravel —

li
COMMENTS

DEPTH OF CASING.
DHLL ING RATE.
ORLLINGFLUIOLOSS.
TESTS ANO
INSTRUMENTATION

HNu.BG ~

HNu.BG _

HNu.BG ~

HNu.BG
T01

HNu.BG ~~

HNu.BG
Quit for the day

HNu.BG ~~

HNu.BG _

Note: op may have been
clogged by a rock that fell out
when they pulled the spoons

HNu.BG

HNu.BG

HNu.BG —



m PROJECT NUMBER BORING NUMBER

W63582.FQ NSLSB-120 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NSL/ECC - - -- LOCATION Zionsville, fatimatftench area/ - 50' from fence n
ELEVATION : DRILLING CONTRACTOR ATEC Associates old stream bed

;ai

DRILLING METHOD AND EQUIPMENT HSA (3-3/8" i.d.)/Mobile Drill B53

WATER LEVEL AND DATE

D
EP

TH
 B

EL
O

W
 

1
SU

RF
AC

E 
(F

T)

30

SAMPLE

IN
TE

RV
AL

30.5

/32J
33.0

AS.Q
353

/
38.0

/40.0

TY
PE

 A
ND

NU
M

BE
R

S13

S14

S15

S16

RE
CO

VE
RY

(F
T)

0.7

1.0

13

1.0

START 4A7/88 FINISH 4/18/88 LOGGER R.Brownfieid

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

100/6"

49-50/5"

29-39-44
(83)

33-89

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Qax no sand seams (CL)

Siltv Clay. 2 fine sand seams in sample —
(CL-ML)

4": Same as Above
12": SjasL coarse to fine, well graded, clean —
(SW)

Same as S4

End Soil Boring @ 40.0*

3

2E o
^ o
C/> ±J

COMMENTS

DEPTHOFCASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

Took physical dup. (plasticity)
HNu-BG —

Took physical dup. (gradation) —
HNu.BG

*

HNu«BG _

09*30 told to grout up hole
4/18/88

I



PROJECT NUMBER

W63582.PQ
BORING NUMBER

NSLSB-123 • SHEET t OF 2

SOIL BORING LOG

PROJECT NSL/ECC
ELEVATION _

LOCATION Zionsville. Indiana. ^

DRILLING METHOD AND EQUl

WATER LEVEL ANO DATE

DRIUJNQ CONTRACTOR ATEC Associates

ATV Mounted Mobile Drill B61
START 3/31/8«r RNISH 4/04/88 LOGGER C. Craciani. R. Johns

$£.3 i-
UJ uj
& Cj
£ u.
a. x
S3

)

•T

—

—

—

wuiay

—

—

25 —

3

>—

/

/iO
? 5

/
As

5n

XS

7J

^10.0
/

XS

123

X4\0

15.0

/16J

17.5

/19.0

X*

22.5

x23^8

25.0

/ffi.4

27.5
/

/2l7

SAMPLE

|«

£|

SI

S2

S3

S4

S5

S6

S7

S8

59

S10

Sll

512

v

IE
0.9

Q.9

13

U.

13

1.2

13

13

1.6

1.4

1.0

08

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
<»v

1-2-4-10
(6)

13-16-19-25
n*\(jj)

21-26-30
(56)

24-20-28
(48)

21-24-19
(43)

12-19-21
(40)

14-19-28
(47)

20-24-50/4"

20-20-34

C54>

32-46-50/4"

35-55-50/4"

60.50/0 2*

SOIL DESCRIPTION

SOL NAME. COLOR MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE, MINERALOGY,
USCSGROUP SYMBOL

Sandv Siltv Clav. IL bnu moist, soft, organics
@ surface (CL-ML)

SHtv Clav. tr. coarse sand, gray, slightly moisfT"
.. «,4« (f*1 MT \ '

Siltv Clav. tr, F-C Sand, tr. gravel, IL brown
to gray, moist, v. stiff (CL-ML)

—
Top 8": As Above —
Lower 10": Hard (CL-ML)

*"• £-J" wtH Gndfid Sfltv Sand, fine to coarse.
IL brown, wet. med. dense (SW) —
6": tAe S3; 6" PffnTTY filTHlgll fitu> Sand. It
brown, wet, med. dense (SP)
As S3. , except soft to firm (CL-ML) —

As S3. firm to hard (CL-ML)

—
As_S2, stiff (CL-ML) _

As S3. stiff to v. hard, dry to moist (CL-ML)

As S3. v. hard, dry (CL-ML. —
03 from bottom fine grained Poorly Graded
Sand. IL brown, wet. med. dense, 1/2" seam

As S3. v. stiff (CL-ML), one broken pebble
» 20mm. dolomite —

gfliy_ pine Sandv Clav. tr zraveL IL brown to -^^
gray, dry, hard to v. hard

i!§
COMMENTS

DEPTH OF CASWG.
DRLLINGRATE.
ORLLINGFLUOLOSS,
TESTS ANO
INSTRUMENTATION

Start drilling @ 2:50
PP. 0.5

PP-4J) —
K*m u moccmg hUHu uisttuimnn
We smtilodm odor A decided to

HNu-BG
Start® 8:32 4/4/88 ~

v __

t.8:40 * —
HNn-BG Spoon wet

t . 8:47 Spoon wet
HNu-BG —

—
t. 08:55 _
HNu.BG

t. 08:58
HNn.BG —

—
t.9:10 _
HNu.BG

On top of rock at approx. 19' 09:15"
Told drillers to move over
HNu.BG t = 09:25

t. 09:36 —
HNii 9 Rfi

t. 09:49
HNu.BG —

—
t . 09-59
HNu.BG



PROJECT
ELEVATION

PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB-123 SHEET 2 OF 2

SOIL BORING LOG

NSLvECC ~ LOCATION ZionsviDe, Indiana --.,..
DRILLING CONTRACTOR ATEC Associates

nBILUNG METHOD AND EQUIPMENT HSA Mobile Drill B61
WATER LEVEL AND DATE START 3/31/88 FINISH 4/04/88 LOGGER c- Cruciani. R. Jol

IP
UJ ~~
<n o

££
S 3

30

•»<

45 —

SAMPLE

_,
<
S
s
/

x3l.4

32.5

X
,-33.8

35.0

/
X36.5

37.5
/

x^on

Q
5 £si
& i

S13

S14

S15

S16

>̂
o p
S £

0.9

0.8

1.1

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

31-50/0.4'

41-50/03'

13-25-50
(75)

19-31-46-
(77)

SOIL DESCRIPTION

SOL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Top 1-2": Well Graded F-C Siltv Sand.
IL brown, moist to wet, med. dense (SW)
Rest as S12. v. hard (CL-ML)

Siltv Clav. tr. sand. tr. graveL IL brown to —
gray dry hard to v hard (CL-ML)

As Above

—

As Above

El Boring @ 39.0*

—

u

S
IsCO -J

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
ORLLINGFLUIOLOSS,
TESTS ANO
INSTRUMENTATION

t= 10:22 Blow in 81.30*
HNu.BG Probable sand seam ~~

t= 10:42 —
HNu.BG

t . 11:03 Have to clean out interval
HNu.BG to 35' with split spoorc-
Use another sampler for S15.

- -
t = 1 1 :22 A lot of stuff in augers
HNu . BG 10' heave? Doubt k.
Ray puts sampler down again and
gets it through stuff in auger.
No well

—

I



PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB-122 SHEET i OF 2

SOIL BORING LOG

PROJECT
ELEVATION.
DRILLING METHOD ANO I
WATER LEVEL ANO DATE

. LOCATION Zionsville. Indiana.-.-

HSAf3-3/8" ld.1 /Mobile Drill B53
. DRILLING CONTRACTOR_ATEC Associates

START 4/11/88 FINISH 4/12/88 LOGGER M.Nielsen

D
EP

TH
 B

EL
O

W
 

1
SU

RF
A

CE
 (F

T)
 

1

0

5

18—

15 —

—

26—

—

25 —

—

SAMPLE

IN
TE

RV
A

L

1.0

/
33

/53
6.0

A.Q
8.5

Aos
11.0

/{3.0
133

/i*n

/18.0
193

AQ3
21.0

/23.Q
m

/
253
26.0/

/293

293

TY
PE

 A
N

O
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

>•

o C*£

1.0

1.1

12

1.7

0.9

1.0

1.73

2.0

1.9

0.8

0.9

0.7

STAMUTO
PENETRATION

TEST
RESULT*

r-r-r
IN)

2-3-2-3
(5)

13-15-2-3
(17

5-6-5-3
(ID

13-19-15-27
(34)

19-50/5"
(>69)

30-50/3-
(>80)

5-47-43-50/5"
(90)

26-33-50
(83)

26-31-50/5"
(>81)

32-50/3"
082)

45-50/5"

49-50/4"

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Upper 6": SiltvSmd. brawn, moist, loose,
(2-15%P200(SM)) _
Lower 6": Sand with some silL moist, med.
» fin« 5 IT* r/7fifl /SD SMI

Upper 6" Same, navel to 1-1̂ "
Lower 7": SSL gray, wet, v. stiff, low
plasticity (ML)

SflL gray, stiff, low plasticity, sand seam
at end of spoon and 6" from end ±1/2" seam

SilL gray, hard, low plasticity, trace of graveL —
coarse sand seam 6" from bottom of spoon (ML)

Same as Above, v. hard (ML)

Sjm& v. hard, sand seam 2" from bottom, —
± 1/4" thick

Upper 3": Sandv SilL gray. v. hard, sand &
gravel 10-20%. low plasticity (ML) —
Lower 18": SJlL gray. v. hard, low plasticity.
•t- 18" sand seams 4" & 6" from bottom

SilL gray. v. hard, some gravel in upper 6" (ML)

SilL same as above (ML) —

Sandv SilL gray, v. hard, upper 6" had 20-30%
sand & graveL lower portion had 2 thin sand
seams

Sandy SilL tr. clay, gray. v. hard, small sandy
seams < 1mm, dry (ML)

Siltvv. fine grained Sand, or sandy silL gray,
dry to moist, v. hard, or dense; small cracks/
csmrfv «»<nn« C"sM Ml ^

!§
COMMENTS

DEPTH OF CASING.
DRLLMGRATE.
DRLLINGFLUCLOSS.
TESTS ANO
INSTRUMENTATION

HNu.BG —
PP - Pocket Penetrometer

HNu.BG Spoon wet
PP.4.5TSF

HNu.BG
PP.4.STSF

HNu.BG —
PP.4.5TSF

HNu.BG
PP.4JTSF

HNu.BG —
PP-4JTSF

HNu.BG
PP.4.5TSF —

HNu.BG
PP.4.5TSF —

HNu.BG —
PP.4JTSF

HNu.BG ~~
PP.4JTSF —

Hammer needs welding; ATEC lefT
at 4:30 pnu 0800 start 4/12/88 _
HNuaBG PP>4.5

HNu reads - 15 ppm
from sample registering moisture?



EgCT PROJECTNUMBER

^^^ W63582.FQ
BORING NUMBER

-NSLSB-122 SHEET 2 OF 2

SOIL BORING LOG

PROJECT " NSL/ECC ~ LOCATION Zionsville, Indiana .......
ELEVATION DRILLING CONTRACTOR ATEC Associates
DBILLJNG METHOD AND EQUIPMENT HSA(3-3/8" i.d.) /Mobile Drill B53
WATER LEVEL ANO DATE START 4A1/88

*C
3 1
S UJ

or <

a to
30

•̂

10

—

SAMPLE

1
Sz

31.0
/

/3i5

33.5
/

A$&

36.0
/

/

393

/w.Q

ilfci

S13

S14

S15

S16

CO
VE

RY
nat

0.9

13

1.0

13

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

17-31-42

15-32-50/4"

29-50/4"

73-50/2"

FINISH 4/12/88 LOGGER M.Nielsen

SOIL DESCRIPTION

SOL NAME, COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Siltv Clay, tr. sand, tr. gravel, greenish gray.
green mineralization or discoloration, dry, —
v. hard, some orange/lL brown color (CL-ML)

As Above —

Clavev Silt with Sand, tr. graveL gray,
dry. v. hard (CL-ML)
PP.>4J —

SilL gray, dry to moist, Sim. hard to try
pocket peneffometer

End Soil Boring @ 40.0*

y

laCO 2

COMMENTS

DEPTH OF CASING.
DflLLWGRATE,
DRLUNGFLUIOLOSS.
TESTS ANflr*
INSTRUMENTATION

PP = >4.5
HNu. -10 ppm —
t.0844

HNu . 75 ppm —
t.0856
PP>4J

t.0903
HNn-20ppm —

t.0922 _
HNu. 1.0 ppm

Win set piezometer at 15'
See log book ~

I



i»:ii':/a/if}

PROJECT
ELEVATION

PROJECTNUMBEH

W63582.FQ

BORING NUMBER

NSLSB-121 SHEET ! OF 2

SOIL BORING LOG

NSL/ECC "V LOCATION Zionsville, Indiana,.,
: '^:- DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUtPMJJinr (3-3/8" i.d- 8"
WATER LEVEL ANO DATE

OP HSA. ATV Mounted
START 4/15/88

Ma.
1 FINISH 4/15/88 LOGGER C. Cruciani

5>

t

• • f
i
t
I

DE
PT

H 
BE

LO
W

 1
SU

RF
AC

E 
(F

T)

)

ft

—

—

f

—

26—

—

25—

—

SAMPLE

IN
TE

RV
AL

A.O

A.Q

/

A.Q

/10.0

11 n

A3.Q
133

^

/193

SW.9

71 n

2̂3.5
^fa/\

26.0

/T7.8

/mo

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

RE
CO

VE
RY

(F
T)

0.7

1.2

1.4

0.7

0.75

1.7

1.2

1.7 2

1.8

13

1.0

1.2 1

1.4

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

3-3-8-14
(ID

4-5-7-7
(12)

2-2-4-4
(6)

2-3-3-9
(6)

10-13-21-22
(34)

19-26-37-32
(63)

24^5-50/3"

7-39-40-50/5"
(79)

36-50-50/5"
0100)

27-29-50/2"
(>79)

74-50/5"

7-23-32-50/4'
(55)

28-30-50/6"

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Silty S«Tl4 brawn, dry. roots. etc_ dense (SM)

6": As Above
Siltv Sandv Clav. brown, dry to moisL soft. —
tr. gravel (CL-ML)

As Above, brawn grades to gray (CL-ML)

No physical sample taken
0.4': As Above (CL)
03'' Clayey GraveL gray black, moist, clay
loose (GO
Clavev SilL with very fine sand, gray, dry to —
moisL tr. graveL stiff

As Above, cracks filled with fine sand,
5 over 1.7, one 1/2" sand seam 2" from bottom"

As Above, lower 1' very hard, dry (CL-MLi —

1 .4': Aa Above (CL-ML) —
0.2': Poorly Graded med. Sand (SP). gray.
wet. med. dense
0.1: A«S7 _
Siltv Clav. tr. graveL sand, gray, dry to moist.
v. hard (CL-ML)

As Above, pebbles to 40mm (CL-ML)

As Above for 0.9' (CL-MLi
0.1': Gravel coarse, wet, loose, gray (GW)

0.2: Fine Sand: could be wash from above (SP)_
Siltv Clav. ir. graveL sand, gray, dry to moist,
v. hard (CL-ML) —

As Above (CL-ML) ~

IsCO -J

COMMENTS

DEPTHOFCASING,
DRILLING RATE.
DRILLING RUO LOSS,
TESTS ANO
INSTRUMENTATION

1.16:03 TOPSOIL
HNu.BG grades to

t. 16:04
HNu.BG —

t s 16:11
' HNu.BG

t . 16:14 *
HNu.BG TILL

1. 16:15 —
HNn.BG TILL

t . 16:25 Spoon wet at about 10*
HNu.BG depth ~

t» 16:34 TILL very hard —
HNu.BG hammering

t= 16:44 TILL —
HNu.BG

1. 16:53 TILL
HNu.BG —

t. 17:07 TILL
HNu.RG

t . 17:19 Very hard to sample
HNu.BG

t. 17:29 (Sand Seam) _
HNuaBG TELL

(=17:39 TILL ~~

Rev. 8/15/88



gg

PROJECT ,
ELEVATION

PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB-121 SHEET 2 OF 2

SOIL BORING LOG

NSL/ECC ; . LOCATION Zionsville. Indiana - • . . .
DRILLING CONTRACTOR ATEC Associates

DBILUNG METHOD AND EQUIPMENT HS A(3-3/8" Ld.) /Mobile Drill B53
WATER LEVEL AND DATE START 4A5/88 FINISH 4/15/88 LOGGER C. Cruciani

IE3 itas
£$
S3

30

35 —

45 —

S
£

31.0 ,

/

/33.0
TH

A53
isn

/38.0
38.5

x40\0

SAMPLE

i«5 uj

11

S14

S15

S16

S17

>

o
o c^£

1.6

13

1.9

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

26-24-32-31
(56)

31-29-34-45
(63)

26-31-36-50
(67)

38-40-50/5"

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

As Above (CL-ML)

As Above (CL-ML) ~

CJayjac, fine-coarse Sand (SQ,
IL orangish brown, dry, v. dense
Sand warn t " FT1 Pnnrtv irrvlrH (SP^ 1 "

As Above

End Soil Boring @ 40. CT

=

Ig
CO J

COMMENTS

DEPTH OF CASING,
DRILLING RATE,
DRfcLINSRUIOLOSS.
TESTS ANO
INSTRUMENTATION

t*17J5 TTLL
HNu.BG

t= 18:14 TILL ~
HNu.BG

t. 18:31
HNu.BG TILL

» — 1 fi.XA TTT Tt a* 15:4U 1 1 • .1 .

HNu.BG —

—

I



PROJECT NUMBER
W63582.PQ

BORING NUMBER

NSLSB-124 SHEET OF

SOIL BORING LOG

NSL/ECCPROJECT_
ELEVATION
DRILLING METHOD ANO EQUIPMBif WM3-3/9" Ld.) /Mobile Drill B53
WATER LEVEL ANO DATE.

LOCATION ZionsviHe, Indiana
DRILLING CONTRACTOR ATEC Associates

START 4/16/88 FINISH 4/16/88 LOGGER C.Cruciani

£e3 fe
UJ ijj
CO (j

II
0

:
d.?a- -

—

-

—

<*
—

25—

ĥ.*

/
u

/
5.0

/SJ

7.5
X

^7

10.0
-JflT7

12.5
/

/f3\8

15.0

^Tjfn

17.5
jS

XI 8.8

20.0
^Hf^

223

*rf

SAMPLE
Q _

$5

Hi
si

S2

S3

S4

ss

S6

S7

S8

S9

S10

>•

it
1.0

13

u

13

m

1.0

0

1.8

1.0

0.8

3TANOAM
PENETRATKM

TEST
RESULTI

r-r-r
(N>

2-4-4-5
(8)

2-11-30-38
(41)

30-49-50/4"
099)

17-41-50/3"
(>0i)

son-

36-49-50/4"

57-50/2"

26-51-50/3"

33-30/Z"

43-50/3"

SOIL DESCRIPTION
SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OH CONSISTENCY.
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

8" Siltv Clav. tr. sand, dk. brown, moist, soft
4": satv. F-M SjD(L IL brown, moist, med.
dense (SW)

Siltv Clav. cr. graveL gray, dry, v. hard (CL-Mfc)-

As Above. 5 cracks over interval (CL-ML)

—
0 S: As Above (CL-ML) —
n v' PwrtY Qn/M r1- Smsl- gray- wet- loOM

to med. dense (SP); 0-5': Hard Sfltv Clav. with
1/2" sand seams (CL-ML)
8" of sand from above
3" hard SatvClsv in tip of spoon (CL-ML)

Poorrv Graded Gravel with Silt and F-C Sand,
gray, moist to wet, loose gravel is angular
(SP-SM) _

OS: F-M Sand, gray, wet. dense (SP)
0.5'- Siltv Clav. gray dry hard (CL-ML)

1* F-C Weft Qraded Sand, moist to wet. gray.
dense; took physical of sand
0.8": SfltvClav. gray. dry. v. hard (CL-ML) —

As Above, cr. gravel

As Above —

End Soil Boring @ 23.2* —

1

S§

COMMENTS
OEPTHOFCASMG.
DRLLINGRATE.
ORLLNGRUCLOSS.
TESTSANO
INSTRUMENTATION

13:11 Begin angering into soil
TopsoQ —
t.1330 HNu.BG

1. 13-34 TTLL —
HNu m BG Took physical dupe
PP->4J ~

t. 13:40
HNu«BQ Water inside rock —
at spoon tip

1. 13:46 •?
HNn.BG in sand

t . 13:54 Only drove spoon 3"
HNu.BG

t. 14:00
HNu.BG

—~

t . 14:29 Having a lot of blow-in
Hhfo ̂  BG Ara cleaning out augv —
<l putting head of water down.
Cleaned out a 2nd time, all sand
t> 14:40
HNn.BO
t. 15KX) took break to fix throttle —

1. 15:18 Spoon is wet
HNn.BG _

1. 15:35 —

Tried to auger through this intervaTT
refusal of augers on a boulder.
Told drillers to offset, auger
down to 13', take spoon, set —
well at 15'.



!CH2Ml
i KHILL!

PROJECT NUMBER

SOIL BORING LOG

PROJECT ' &££ []?&!*&&'**• 'AJ1/frr*un-/0*J UOCATION ..

ELEVATION • DRILLING CONTRACTOR

ORILUNG METHOD ANO ="•"•"«>"•

....~,,m,-. ̂  '-
£#.5' /". X/' ~. D ,-fA';

i LOGGeR
T / / -1— '' "̂

D
E

P
T

H
 

1
•C

L
O

W
 

1
S

U
R

F
A

C
E
 

I

tAMPia

IN
IE

IW
A

L

T
V

I'i
 A

N
D

III
IM

IIE
n

H
E

C
O

V
E

IW
TEST

r-r-r

SOIL OCSCXIFTTON

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURECONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL sv

M
uo

tic
 

1
io

a
 

1

COMMENTS

OE?TH Of CASING. ~*
ORILUNG RATS.
ORILUNG R.UIO LOSS. ,
TESTS ANO
INSTRUMENTATION

X
x

24

55- 1

Sf-i

wr

8.0'

r-t;- s
7

3.0-

x

JZS-5

*V
^.

$5-?

/s

y-r-
(CL)

/0-II-/I

l'Z-2-

7-7-

TO

iv.r i. •• . ' . • !

3O. Q

SS-t.

|

I

I*-5

J

t
•4



ICH2NA
iBHILL . C3 3H65T /

SOIL BORING LOG

OfllLUNG CONTRACTOR

*,"

.̂ TM . «„. .».„ ».r« . <3 ' - 6X3. y/k 3 START

• AUM • STANOAHO
SAMPU >W«nUkTIOM

TEST
Y

P
E

 A
N

O
U

M
tt
E

H

EC
O

V
fNt

soikouaumof*

NAMt GRAOATION OR PCASTtCtTY.
PARTICLE SIZt DISTRIBUTION. COLOR;
MOISTUAICONTOIT. BBjkTrvf DENSITY
OR CONSISTENCY. SOU. STRUCTURf.
MINERALOGY. USCS SMOUr SYMBOL. V

M
B

O
U

C
O

O

COMMtNTS

DEPTH OP CASING.
ORILUNG RATE.
ORILUNG n.UIO LOSS.
TESTS ANO
INSTRUMENTATION

S

yo-

/JL

/¥-

y.r

x
9.f

84

/a

5-T-y

17 £6-7-9

6-0

-<, -8

i>1

.̂

K .

V

i

.a

AT
AJeTfO <*"*"•£

aev n/o



3X6=7 ^_ OF 7

SOIL BORING LOG

ELSVATtON

ORILUNG MSTHOO ANO

WATER LEVEL ANO OAT*.

i*

IAMt*Ut

Ii V
P

C
 A

N
O R
Y

STANOAAO

KVSULT3

son. onaumoM

NAMB, GMAOATION OH PLASTtOTY.
PAATICL* S1ZI OWTRIBVmON, COLO*.
MOtSTUMCOCTBirr.RiBJkTIVCOCNSro
Oil CONjWSTENCr, SOIL STRUCTU*«,
MtNCRALOOY. USCS OAOUP SYMBOL. ; •V

M
B

O
L

IC
L

O
O

COUMENTT

DEPTH 0' CASINO.
ORILUNG RATE.
ORILUNG FUIIO LOSS.
TESTS ANO
INSTRUMENTATION

&

/«

/*'

ao

x
x

55-3

ss-f

33

3 At TO TTSftcf

(CL)

i 1
X/07Z0

7-0

/o
/r

c&r/ <Srt»Y ,
77

12
ro

*»„
-S/LTV TO

Of



! a HILL

V

^faS'J-^O . C3 \ £~C(i- YC, SHEET 7 OF &

SOIL BORING LOG

PROJECT . LOCATION

ELEVATION _

DRILLING METHOD ANO EQUIPMENT!

WATER LEVEL AND n*n /G-° ~ t/'V/B* -/&OO WS START

DRILLING CONTRACTOR D£/UL/t&'Gi' CO

l? R\G- . B'<£" T. D. .' TS

FINISH 6>/<3J/8*> Jl//.

tti w 3
O • <a

SAMPLE

E
R

V

T
Y

P
E 

A
N

O
N

U
M

B
E

R

V
E

R
Y

R
E

STANDAAO
PCNETKATION

TEST
HgSLTLTS

SOIL DESCRIPTION

NAME. GRADATION Oft PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL S

Y
M

B
O

L
O

O

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

-X

8

/o

/H

K

/a x
=3J.

-2V.

A6

tf-Z.

/S

SS-&

s-9

Sl-fi

11.

f-y-v- 7

\

/0~tV-2a-/f

/3

3tf-J3-vo-¥7

/8-zz-xf-m.

srV-'ixr
'/ r~"~',

TO

17.0

rv

(CL)

3-

. f

Ar /a.o



DRILLING Page 1 of 3

State Indiana Start Data 12-17-84

Site Northside Sanitary Landfill

Soring No. NSL 13

Completion Date 12-17-84

Ground El.

Or i 11i ng F i rm Al t and Wi tz ig Eno., Inc

Type of Drill Mobil-53

876.05

Groundwater £1.
at completion 871.75

Driller K. Schwarzkopf

Geologist C. Biezs

after 68 days 874.70

Total Depth of Soring 15.5

Screen Interval 3.5' - 13.5'

Elev. Death Description
alow
Count

Sample
No. Remarks

Wei F
Const,

876.05) Ground Surface

per 6'

140#
Hammer
30"
Droo

Z"O.L>.
Split
Spoon

4 1/4" HOI low
Auger

T. I .C . = 878.36

5ILFY CLAr, sanay, trace gravel,
moderately soft, brown

DRY
SILTY SANO, fine-coarse grain,
trace clay, trace gravel, hard,
brown

DRY)

SILTY CLAY, some sand, soft,
gray-green DRY

SANO, fine-medium grain, some
silt, trace gravel, brown

MOIST
CLAYEY silt, gray-green MOIST
SANO, fine-coarse grain, silty,
trace clay, trace gravel, loose,
brown

WET

2
mumtrnm

i
w^m^m

4

Water at *.3'

Lock ?2429



State [ndi-ana

Site Northside Sanitary Landfi l l

E lev.

Vs ^ "
*

Oeoth
••

6 "

7J

•m

^m^mm

a_2

emrmfM

9 ~

10 ~

Description

SILTY SANO, fine-medium grain,
trace aravel, aray-brown

WET

i

i

'SAND, fine grain, trace silt,
gray-brown

; WET
'CLAYEY SILT, moderately hard,
gray WET

"I SAND, fine-medium grain, trace

11 J

12

*mfmm

13 "
^•mm

emm

—

14_

small gravel, brown-qray
' " W E T

•

SILTY CLAY, trace fine sand,
some gravel, moderately hard
gray

DRY
15

Boring No. -/NSk--13

-Page '<.

3 ow
Count

2

1

3
fme^mmm^mWfmifmmm

5

9

13

15

! * of 3

id/Tip |£

No.

4

C
u
T
T
I
N
G
S

5

c
U
T
T
I
N

S

6

Remarks

Very Slow Oril ling
12.0-14.0

-

W e i r

\n
* i ^
1 *MA r~>
^ 4f~

r"."
t ^ "

\n
^ M|̂— !

41^
aw*

j**!"1'^
^J-1
•* — *
f *LJ '

î i_
•*̂ #i;>*

* !— >
^•^L

ml i
*'l ^
*J~

; f•{_!.

•i<u«̂i

r r '
V

^ 0'
1 ̂  i



State Indiana """

Si te Northside Sani tary Landfi l l

Elev.
a T- >
u/ - J.

x"> . '
•• j* , •"
* •"*" *""'

' ' V

-< ' )

—

Denth
M

16 "

17 "
•̂M*

••

«•••

18 "
«•

20 "

•««••

21 "
^ •̂«

22_I

23J
M

24_I

25 ~

Oescriotion
iANQ, nne-meaium grain, gray-
brown

' WE

»

SANO and GRAVEL, fine coarse
•grain, trace silt, medium-
large gravel, moderately hard,
grav-brown

WET

SANDY SILT, trace clay,
moderately hard, gray

WET

Soring, to. -NSL 12

Page

Slow
Count

16

19

15

18

24

15

18

40

3 " of'^3

Samole
No.

' 6

7

3

Remarks

No HNU readinas
above background

" 1
W e i 1
Const.

:<-
Cr'-ftl
"'fM^--Hi
rW
*i 1*

» 1 i 4»n>*
k_5t— _•

V-cp-o',1
csj, '•& m
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^.'O«> '
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joecificatlons:

10' 2" 1.0. SCH 40 PVC Riser Pipe
20' 2" 1.0. SCH 4Q 0.010" Slot PVC Well Screen
5' 4" Diameter Locking Steel Casing-

Vented PVC Riser Cao

0' - 2.0' Cement Grout
• 2.0' - '3.0'' Sentonite Sea1

3.0' - 18.O1 Pea Gravel
18.O1 - 24.5' Natural F i l l



State Indi-ana-

Site Nortlis.i(fe Sanitary landfill

Elev.

O^

'•^-^\

Oeoth

6_]

1^_

^f^em

8 ~

9 "

10-

11 J

12_I
-

13 "

14 "

15 "

Description
SANO' and GRAVEL, silty, fine-
coarse grain, gray brown .

WET

SANO and GRAVEL, silty fine-
coarse grain, gray brown

WET

SANO and GRAVEL, trace silt
seam, fine-coarse grain, gray-
brown

WET

SANO and GRAVEL, grades, to silt,
trace clay, red-brown

WET

SAND, fine-medium grain, gray-
brown

WET
SILT, some clay, brown
moderately hard

Boring No. NSL 12

Page ' 2 ''<#..- 3 '. : .

3 ow
Count
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f if fe
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ATEC Associates, inc.

LOG OF BORING

a IPMT North»ide Sanitary Landfill . . . " ,rfuja 21-21043
PROJECT NAME Watar Survey TT&BT OATF 3-12-82
PPOJECT LOCATION Siflr.sviille . Indiana a PMKU n4Tf8-13-82
BORING LOCATION
PDRFUAN J. Heffalnire
INSPECTOR

SOIL/ROCK DESCRIPTION
SURFACE ELEVATION DATUM

•
" Dark gray aoist SANDY SILT with trace
" of day

t '

M Gray wet SILK SAND and G3AVEL

•

r -rown wet CLAiTEY SAND and GSAVEL ^H
Jrav w«t fine SAND f^

- Gray moist SABDPAS

•

-

•

• Bottom tart boring 0 30.0'

•

at
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C
O

V
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R
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20
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100

0

SH
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1

BORING METHOD gca^
ROCK CORE OIA JN
SHELBY TUBE DIA. IN

SORING ANO
SAMPLING NOTES

1

1

i
Twist off 917.0*
bade 3.0' redrill j

1

1

1

i

WATEH (JEVCL

MOTOJ ON

BOMING MCTHOO

HSA -HOLLC* STEM
CFA - COMT1NUOUS FLIGHT AUGCX
OC — DRIVEN CASING
UO—MLO 0*»tLLINC

*Twese SKL3T Tuae
SAMPLES
AN AUXILIARY
D«ILLEO * FT*
FROM THIS 9OR1KG

CA — (USING



state Indiana „

Sits

Elev.

NortM^fte Sanitary Landfill

Depth
<«•

•̂•Mi

^etftft

•̂•M

18 ~
•̂••B

•̂••B

19 "
««••

^̂ •B

•̂••1

Description
SIITY CLAY, trace fine grain
sand, some gravel, moderately
hard, gray

DRY

Soring No. NSL 13

Page ' 3 0* 3

Slow
Count

12

€

NO.

6

Remarks
C ay Ti 1- at
approximately
15.0'

No HNU readings
above background

Wel l
Const.

* l%V

^

Specifications:

10' 2"
10' 2"
5' 4"

1.0. SCH

Diameter
Vented PVC Riser Cap

PVC Riser Pipe
010" Slot PVC Well Screen1.0. SCH 40 0. o

Locking Steel Casing

0' - 2.0' Cement Grout
2.0' - 3.1' Bentonite Seal
-3.11 - 15.5' Pea Gravel



DRILLING LOS- - ' Page ;? L of j

state Indiana Start Data 12-18-34

Site Northside Sanitary Landfill Completion Date

Boring No.

Oril ling Fi

Type of Ori

Driller

NSL 12 Ground El .

rm Alt and Wi t z i q Eng., Inc. Gr

11 .Mobil -53

K. Schwarzkoof
10

Geologist C. 3ieze

12-13-34

873.59

oundwater El .
at conpletion 371.09 A

after 63 *days 871.56

tal Depth of Soring 2 4 . 5 '

Screen Interval

Elev.

373.59

Oeoth

r

2~

3"

-

d~

-

5~

Oescriotion

Ground Surface
iILT, some day, trace sano and
gra/el , brown

CRY

SAND and GRAVEL, fine-mediun
grain, brown

WEI

SAND and GRAVEL, fine-coarse
grain, gray-brown

WET

Blow
Count
per 6"

140*
Hammer
30"
Fall

4

2

5

6

14

7

5

5

3

Sam pi e
No.

2"O.D.
Split
Spoon

1

2

3

3.0 ' - 23.0 '

•

Remarks
4 1/4" 1.0. Hol lo*
Sten Auger

T. I .C = 375.32

Watar at 2.5 '

W e l l
Const!

•

^ -^i ""
j

$\'S/
W%//A <y//AI y\/ ,yy\ //
/A '/, '
y/ //
/A Y/\

^ Si
8 f
;--4J

^!_»>
*L_*

-.-r!
-UV r% 4"» *1

Lock 52429



CH2M
::HILL i cCC - //A SHC_ / „. /

SOIL BORING LOG

PROJECT £"££. £JT..

ELEVATION '.

DRILLING METHOD ANO cntit«ij«MT iM nfa. / ?>- (

WATSfl LSV6LANO n'Tg

CHILLING CONTRACTOR

f */ — Z". £>.

.START ///f/ffv /'XT/a v J3 X //>

_ O
s 5 •<
W O !*»
a. 2 =
w w 3a a M

SAMPLE

E
R

V
A
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E
 A

M
D

N
U

M
U

E
ft

A
U

3
A

O
0

3

TEST
aCSULTS

(Nl

NAME. GflAOATION OR PLASTICITY.
PARTICLS SIZE OISTRI9UT10N. COLOR.
MOISTURE CONTENT, HgLATtve 0 ENSITY
OR CONSISTENCY. SOIL ST3UCTUHS.
MINERALOGY. USCS GROUP SYMBOL S

V
M

Q
O

L
O

G

COMMENTS

ae?TH OP CASING.
DRILLING 3ATS.
DRILLING ?UUIO LOSS.
TSSTS ANO
INSTRUMENTATION

6 -

/o
ss-'

5$ -A r-r-r

*~J r~'>

i— J— /

= SV n/22



CHZM!
KHIll

POOJECT &fT £ « jlT- - - .

Fl FV »TI<7«J , , , ..̂ gjj --• -

Ofllt l INI "fTvmiJ AMO BQyiPMBMT , '̂oSaiJ.,..

SOIL BORING LOG

, OPTION tie £*****• <*4 Ci~,*i* Ra.̂
naiLLlNGCCINTHJkCTOB r\TS C. " • ' . ' •

^-G( fl.'a V" r.,-5. t4^V ' "

START IO/»fr/f?V BtN,SH fO/ifc/flV -«^.«iT.W.Toi.^a^

D
E

P
T

H
B

tl
O

W
S

U
R

F
A

C
E

J. '

y -

(a-

/v-

*-

-
7/i —

-

<*y -
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. - * ^

SAMPH
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T

E
R

V
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X

X

X

y/ \
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5M

«-2.

«-J

5r-y

H
E

C
O

V
E

H
Y

H"

9'

^"

/6"

pSTANOA«OJ SOILOMCaiPTlON

THST
S8SULTS

fN)

J-y-V

y-6-7

9-/1-/2

/0-H-/3.

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZS DISTRIBUTION. COLOR.
.MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

<• •// f/a^ il ' J /• f f j £

/*.0nf~

~*—' ^' *"*"' ""*'"- -

^-*" "'' *"' ""^ '

-

~/8 '

^ j i—
—<*•<* f]*t T t Cf^if* , j"a/«^c
—— ̂  < '

^ r-./, -r .

-

'
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—
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Y
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.-•'-(/

1 \

:^'-yT
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* 4

» J

* •

a
9

'

COMMENTS ^

. DEPTH OF CASING. I '
DRILLING RATE
DRILLING FLUID LOSS. ' ^
TESTS AND
INSTRUMENTATION

M J;^ 1

-^ 4
, , . /• £ f- >.. ,».- -^

. ~|

•1

]

J.
i

1
«

/K7'7^T/ ^
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: 1

T

J
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CH2MI
SHIlil -- - /Vr

SOIL BORING LOG

LOCATION;

OP.IUJNG CCNTSACTOH

ORILUNG MCTHOO ANO •".•^^

.̂r^ . ewm .M« START

1V
A

M

co
TIST

r-r-r
NAME. GRADATION OR PLASTICITY.
PARTICLS SIZS DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOU. STHUCTUHt
MINERALOGY. USCS GflQUP SYMBOL

CaMMCNTS

O
O

nA

DEPTH of CASING.
ORILUNG RATS.
OHILUNG FUJIO I.OSS.
TESTS ANO
INSTaUMtNTATTON

\x
K

X

-
X
K

SI- 5"

/a

f

/0-/3-/Y
73

/tf

-7

sr-3

/B
i

A

if-i

S//.TV
ro

CLLJNC* $&*, W*.

j i
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f.o
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-if

\/Jc

,=r.
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CH2M
::HILL

- SOIL BORING LOG

DRILLING M

WATER L£VI

E
tE

V
A

T
IO

N

D
E

P
T

H
B

E
LO

W
S

U
R

F
A

C
E

2-

V -

/S-

-

r" z ft^.^-'^r-'S^cf nfliujNG CPMTBirrna .̂ U^ •

ETHOO-

•L ANO C

»NO EQUIPMENT

""TP

Mak;/ %-&•/ &>'// rf<'« . yz-D. #$AS
START ///2/£y FINISH /t/\/8t/ , nrtr.BB ̂  H. Joi»«.ro«

SAMPLE PENETRATE

Ul
^

vx/\

y<

/<

X

!|

Sf-/

V-T,

M

M

R
E

C
O

V
E

R
Y

li

Y"

it

f

/y"

TEST
RESULTS

s--«--r
(N)

y./0-/«r

"7 ̂  *^/7 * /•!**

C3 * / 2 i U

if- it. -18

4 SOIL 06SCBIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZS DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

î r̂̂ r7^ti/^" *
/ /

\ /*,3 UJ 4f ,- f I
*• - -*~ /Q* y 1

j/^ bh 4 / , ̂ ^[ \ 5 f ̂ ^J^ . f*i ^«A S 4^^ i« «*

-

/•.— -r«— x — '*

r̂;, ~.'»r.fs.~ "-J~* i~~f-t -

(/ i
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S
Y

M
B

O
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C
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Q

i y

. i

. J'

• ' ' ,

1
f/!/

•

COMMENTS

DEPTH OF CASING.
DRILLING RATS.
DRILLING FLUIO LOSS.
TESTS AND
INSTRUMENTATION

. , V / /— \_J

' * " ' """1

4

]
j

1
I

i
j

3£V n/82 POBMQ1S36



3HEHT

SOILBORIN-G LOG

PROJECT . LOCATION • ^auTVwgsTaT SCJ'£,«,(.,. or <'.-(-

ELSVAT10N

C» . T. 0.

WATER LEVEL ANO DATE. START q«/ ?.NISH

ui iu 3
a a «>

E
R

V

I
 Y

P
E
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N
O

N
U

M
U

E
H

C
O

V
TEST

RESULTS

«"•«"•«'
'N>

SOILOESCRIPT.ON

NAME. GRADATION OR PLASTICITY.
PARTICLE sizi DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL S

Y
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B
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L
O

G

COMMENTS

DEPTH OF CASING.
DRILLING RATS.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION
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LOG OF BORING NO.

Northside Sanitary Landfill

LandfallPROJECT NAME
PCfOJECT LOCATION-. Zionsvilie, Indiana,

,jce NO. ^-^losa
.-.START QATEJ^Q-II-AI
.FINISH DATEjo-o-j-q-.

bGRING LDCA.-.DH
FOREMAN E. Looax
INSPECTOR

SOIL/ROCK DESCRIPTION
SURFACE ELEVATION DATUM

m

- Gray moist SILTY CLAY

-

-

- Srow-n wee SILTY SANS and GSAVEL_

- Gray wet SILTV SAND and G3AVSL

"

- Gray SANDY SILT with Graval

- Bottom test boring 9 30.0*

-

-•

-

at

it
f 8

7.5

11". 0

22.5

"97 C

1

' 5
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15-
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Wftffmmm^
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C
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V
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25

100
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c
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•BODING METHOD -SA '"
ROCK CORE 01 A |̂
SHELBY TU8E 01A, I t

9CAING ANO 1
SAMPLING NOTES

1
i

l

Sat observation well
825. O 1

WATCH LEVEU Oes£«V4TlOK3

* 'ON SCOS.

ij— JIT CO**Pt_E.T10»».

i*rrt*.

.rr.

.FT

.fT

SOWING
- HOLLO* STEM AUGER

Cr* - CONTINUOUS FV.IGHT
OC — CflfVCN CASING
MO—MOO OPILUING
»c — aocx co«i»c
CA — CASING AOVAMCER

TUBE
AN

IN

A F- * FEET
3CRING



LOG OF BORING NO.

i [ĝ r Northsid* Sanitary Landfill

Indi an a
ROPiMG LOCATION ;„.*--..
PDPFUAM ST. Lomax
INSPECTOR

SOIL/ROCK DESCRIPTION
SURFACE ELEVATION DATUM

DarJt brown CLAY with Trastx
* •

m

. Gray moist CLAYEY SAND

-

.Gray moist -SA.*OY CLAY with Graval

.Gray dry SANDY SILT with Gravel

•

_ Sottoa test boring §28.0*

•

2*

a
<*8

5.5

12.0

17.5

f

i

f^m^m^fWm

5-

mffummmm
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15 -
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-
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N
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4
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i
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m
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M
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M
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27/50

0.4

j
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100
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B
Y
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U

B
E

8CHING METHOD HSA ""
ROCK CORE 01 A. """ iTT
SHEL3Y TXJ8E DIA_ IM

BORING ANO
SAA4PUNG NOTES

Srsve 3-tines

>— n

Auger refusal@28.0'

WATER LEVCL 06S£RvaTIONS

MOTEO ON oooa no rr

BOAINC UCTHOO

AT OiP'-ETION.

h«L.

J±_n:
.Ft

- HOLLOW STEM
CTA - C3NTINUOLIS fLlGHT
DC — ORivEN CASING
M G —

•THESE SHEL.3T TU8C
• SAMPLES QS

AN ALiXIUIAfl
LLEO A

3CRING

CA — CASING AOVAMCZR



LOG Of BORING NO. ^

. .;£?,"
PROJECT NAME • . - - • • -Landf i l l

Northside Sanitary Landfill

ppruFrr i nCATfOw Zionivilla. Indiana

.j06 NO. 21-21058
START DATFXl?-;; -T:

R C R i N G 1 OCATION -
FOR? MAN S. Lomax
INSPECTOR

1 SOHL. .^OCK DESCRIPTION

S>.*FAC£ SLEW CN DATUM

- "rxv VB"V ^i* " y P*-1Y

•

-

- Srown wee SILTY SAND and uJRAVEL

-

- Gray SA:.T;Y SILT with gravel and sand
• sair.s

-

- ~

-jettora test boring i 28.3'

-

1
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17 S
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<. Sarr.pias sand saaf

•329. 0'

LEVEL

NOTED ON »OOS 3 - 5

AT CC
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FT.

CFA - ccNfiNuous FLIGHT
OC -OfllvCN CASING

',ST "-BE
S"~''£3
f lT SC^r

PE'* f S
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i 4 u,,

LOG OF SORING NO.

.Northside v Landfill
pRTUFCTUAue ...^.Landfill START DAT£lC-2S-32
poruprr i ncATioii Zionsville, Indiana - - FINISH DATF* o_->7^T-

FORFMAN S. Loraax
INSPECTOR

SCML/ROCX DESCRIPTION

SURFACE ELEVATION DATUM

- 3rown dry fine SAND

•

- Gray lightly mois*. SILTY C^nY wich

•

- ' \
~ Brown very moist SiLTY SAND and

— \
-
- Gray wet Sii.TY S«NO and GJRAVEL

- Gray moist SILTY CLAY with Silt and
- Gravel seams ( 0 . 2 * thick)

- Gray SANDY CLAY with Gravel

-
- Bottom test boring 9 30.0

a *i
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L7. 5
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L
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U
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SORING METHOD •-•=*
ROCK CORE 01 A (

SHELBY T'JBE 01 A. i

BORING AND
SAMPLING NOTES

>«..•'-

Set observation well
§ 23.5'

WATER LEVEL OeS£HV*TlONS

NOTED'ON aoos I?.?. FT.

AT CC«PL£T!ON FT

AFTtR *** FT.

METHOD

CFA - CCNPNUOCTS FLIGHT
OC — QflivEN CASING
M C —
RC —
CA -

THESE SHEL3Y T
SAuPLES OSTiiNE3 IN
AN /UJXILIAHY 9C3 'NG
OSiLLEO A PE* F££T
F3QW TXlS 3CRING



Appendix B
Test Pit Logs
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»7fTg|pf

PROJECT NUUtEK TEST 1̂7 NUUBER /\J S L -

-TP-/00 SHEET / OF

TEST PIT WALL LOG

X 4

I*O M

SAMPLE

4
>
ff

PROJFCT .LOCATION. .MAP OF. .VWAI. I Of PIT

ELEVATION. S. . /A/

W A T E R LEVEL ANO DATE. .EXCAVATION METHOD.

APPROXIMATE DIMENSIONS: LENf.TH /O ' 5 WIDTH

EXCAVATED 4/SQ&

LOGGER L

nfPTH REMARKS

4.0 f
G/

10'-

_ O" •/» 6" -r<ioio./ i^i'

,
st/ f-f -/B î ry iV> /f

'

LENGTH (FT)

COMMENTS

Tor

- d/

REV 7/86 FOHMOI6-J9



^urJfocc 6«rn«*

PROJECT NO. TEST PIT NO. NS[_-

SHEET OF

TEST WT WALL LOG

S
U

R
F

A
C

E
<T

T 
»

SAMPLE

E
R

V
A

TY
PE

 A
ND

N
U

M
B

E
R

PROJECT J &CC- LOCATION Pl~ .MAP OF. .WALL OF PIT

ELEVATION

WATER LEVEL AND DATE

APPROXIMATE DIMENSIONS: LENGTH 9-

.CONTRACTOR.

EXCAVATION METHOD

2-«»

/A/

CA f 4

.DATE

.LOGGER

WIDTH DFPTH REMARKS

6-

- a/id blact.

Bf

• SlU^f 6lAV brvtLJO .

sf.tt

/Z" 6oald«rs

T

-i r

V

, f
3 LENGTH (ff I

COMMENTS

5-7

hole

•fsf



m<*j«ul 30-S5

PROJECT NO. TEST PIT NO. fsj

SHFF f /

TEST PIT WALL LOG

LOCATION &MT<e<9Bj PlT A&EA

CONTRACTOR fcfcC j yj/CW/WA fbl/Sf XlV

EXCAVATION METHOD &ACJL HOm* CAl 411*

Ul

O
W

E
P

TH
 B

E
L

S
U

R
F

A
C

E
<

F
T

 *

SAMPLE

R
V

A o
zee

PROJECT .MAP OF.

ELEVATION

WATER LEVEL ANQ DATE

APPROXIMATE DIMENSIONS:

-„-, j - . - «-*un • o*\»- l \Jrt f...f f p* -^f j in ^twr**^** i »

EXCAVATION METHOD feACX Hfljf

91 i "• f'^- A" <« '
J> WIDTH ^ ¥ DEPTH 10 "O

.DATE EXCAVATED 4/S/Q&

. LOGGER _4_ "B*' -'^"

REMARKS.



PROJECT NO. TEST PIT NO. JvJ S L -

TP-/03 SHEET / OF

TEST PIT WALL LOG

I
as_
tz
k.K
£3OM —

SAMPLE

R
V

A

T
Y

P
E

 A
N

D
N

U
M

B
E

R

PROJECT LOCATION P/T _MAP OF_AL__WAI L OF PIT

ELEVATION.

WATFR LEVF1 AND DATE

.CONTRACTOR

EXCAVATION METHOD.

APPROXIMATE DIMENSIONS: LENGTH. *"3 WIDTH 4-Q DFPTH IP ' 4 " REMARKS No

.DATE EXCAVATED _£

. LOGGER _4.

5
5-

FiLU

sy

LENGTH 1 T |

«/ f gravel y ^/oc.

COMMENT
5 55 ~-

Oar 9-0



Q-tiM
BHILL ta/Vf

PROJECT NO. TEST PIT NO.

CTP-/04 SHEET f OF

TEST PIT WALL LOG

SAMPLE

>
K
Ul
K
Z

O
Z

PROJECT

ELEVATION.

LOCATION

CONTRACTOR A T«T<1

7VT MAPOF_A/£_WALL OF Pll

DATE EXCAVATED

WATER LEVEL AND DATE

APPROXIMATE DIMENSIONS

EXCAVATION METHOD 5A2tf Hog" . 24 " BlCfrf r LOGGER

3 '<g DEPTH /& ' "

7^4/1 Mfc"fc-



PROECT NO. TEST PIT NO. fj$ L, -

SHEET OF

ui

E
P

T
H

 B
E

L
U

R
F

A
C

E
rr

 )
D S (

SAMPLE

E
R

V
A o

ZK

PROJECT /V5L- / .LOCATION. 7*/r .MAP OF. _WALL OF PI I

ELEVATION

WATER LEVEL ANO DATE.

APPROXIMATE I

. CONTRACTOR At £C

EXCAVATION METHOD

LENGTH 10 ' Q WIDTH 5~" Q DEPTH

DATE EXCAVATFD ^ /^ /& Q

_. 24"gU<31gT ,nr.r.FH -̂ "^

REMARKS.



CH2M
BHILL

E
L
E

V
A

T
IO

N

I

D
E

P
T
H

S
U

R
F

A
1 ̂

>

.5-

10-

PROJECT NO. TEST PIT NO. A/ S L -

T&JOL SHEET 1 OF /

TEST PIT WALL LOG

SAMPLE

IN
T

E
R

V
A

L

T
Y

P
E

 A
N

D
N

U
M

B
E

R

PROJECT

ELEVATIOf

WATER LEX

APPROXIM/

• (!

N.$^/^C.C~ LOCATION /?&#/?£, UL/ /

J CONTRACTOR jbYEC-

Q/2t£A MAPOF f^l WALL OF PIT

DATE EXCAVATED V /-S/Sf',

/EL AND DATE EXCAVATION METHOD C'f V/^ 7/7/4Cr^/t 1 OGGEH -/^ /<S.i^S<>J0 ] l£ ' •—
' / y X / . ' ;

IVTF DIMFMSIOMS: LENGTH /C» WIDTH TT DEPTH /dJ RFUARKS

To'°6o/it Lre.^/tt rt)oi*+t Mi—

CL-ML. .

J _ J ^ /
C£*^ *^*€ . ^L ^- ̂ /w2» * *

1 svt/Y Jean £.L/9yt brct^t /*en'&^ Aerd
\ 3oM*£. ar«j»/e/. t?L -A^^L

. \

r
C

V^

\^^ -vi/i ' J^y

•

• • *

~i — I-- • i- i i i i i i i. i ... i
2 J5 LENGTH ( fj~ I /c?

•

•

•

COMMENTS

/V»r V.J'VJX-

-



CH2M
BHILL

E
L

E
V

A
T

IO
N

D
E

P
T

H
 B

E
LO

W
S

U
R

F
A

C
E

</
e-

r 
i

C-o

10-

SAMPLE

IN
T

E
R

V
A

L

T
Y

P
E

 A
N

D
N

U
M

B
E

R

.-

PROJECT NS1 SECT
ELEVATION CONTRACTOR

WATER LE

APPROXIM

.

PROJECT NO. TEST PIT NO. \\ 5 L -

TP /O7 SHEET / OF /

TEST PIT WALL LOG

LOCATION J&c/?>«e>fey /).

/), ̂
VEL AND DATE V f~5/8B V EXCAVATION METHOD f./t r ^ / 6 7rti*\

ATE DIMENSIONS: LENGTH ^ WIDTH

\_TofrSOtL /î l̂ « **•'&/• rJtL '

3>L"rJ,*'MCLLCL *"""' """'* *'
TOf>Soit.l t>rcu/fi , Ato.'j tt ML

r.r/*t ML -CL.

S/try /«•/. CLAV »"r-/.jr'**>e/j &/-«**,]

f^7
\^M/g^,y3 /-d/J /»».̂ ^

.

^

f7l=~^ MAP OF JA/ WALL Of PH

DATE EXCAVATED tfAfi/&&,

ifClft^ LOGGER ^k^Ace^Jĵ  C X
x / ' *" ,

DEPTH lO REMARKS

.

•

° 5 LENGTH {ff IO

COMMENTS

' C '

^.



PROJECT NO.

HSLl tCC.
TEST PIT NO. j>J 5 L -

TP /OR SHEET OF

TEST PIT WALL LOG

D
E

P
T

H
 B

E
S

U
R

F
A

C
E

( 
\

SAMPLE

N
T

E
R

V
A

L

T
Y

P
E

 A
N

D
N

U
M

B
E

R

PROJECT

ELEVATION.

{=_ C.C.

. CONTRACTOR fiTf. C.

. LOCATION j3o,?,?c,i^/ /),?£* ^LMAP OF /Y WALL OF PIT

WATER LEVEL AND DATE HI.$)&& 3.O' EXCAVATION METHOD CAT

APPROXIMATE DIMENSIONS: LENGTH / 2 WIDTH V

.DATE EXCAVATED i

. LOGGER JV •A^A^

DEPTH REMARKS.

5-

/D-

I

LENGTH (XT 1

COMMENTS

3



PROJECT NO. TEST PIT NO. j\/ S /_ -

SHEET / O F /

TEST PIT WALL LOG

o
ujuj

>i SO-

SAMPLE

<
K

O
zoc

PROJECT

ELEVATION. . CONTRACTOR

.LOCATION.

Arse
/)/?fA .MAP OF WALL OF PIT

WATER LEVEL AND DATE

APPROXIMATE DIMENSIONS: LENGTH _SL5

EXCAVATION METHOD J?AJ~ J/2ACTfSt

. DATE EXCAVATED

. LOGGER -J^ J<

WIDTH DEPTH If} REMARKS

lo-

—r~
O

C. LA X^ w / ft 3
sofa, CL

LENGTH 1/T; »

—I—
'.O

—&

COMMENTS



PROJECT NO. TEST PIT NO. fv/5L

rp- no SHEET OF

TEST PIT WALL LOG

D
E

P
T

H
 B

E
S

U
R

F
A

C
E

( 
)

SAMPLE

R
V

A

T
Y

P
E

 A
N

D
N

U
M

B
E

R

PROJECT LOCATION

ELEVATION CONTRACTOR AT"E (L

Ot .MAP OF. .WALL OF PIT

WATER LEVEL AND DATE

APPROXIMATE DIMENSIONS: LENGTH __U2_

EXCAVATION METHOD iTWETyx

WIDTH 2-'/1 DEPTH |Q*

.DATE EXCAVATED.

. LOGGER \R^b.'

REMARKS. Virt*

=^%-

(a -

d'-

10'-

brawn

ve^y '0 1. ii'lf.

in plAcrs of UD,4e<-

lou>

^v

-i r
I'

—i—
fa' *' LENGTHl

COMMENTS

i lr\

(Vom

u di Srr*»\

'-JOuJji



PROJECT NO. TEST PIT NO. /y| 5 L '

TP- M V SHEET \ OF }

TEST PIT WALL LOG

SAMPLE

< 0zoc

PROJECT |SS\—/ \C.Cf-. LOCATION So^Hv art- .MAP OF WALL OF PIT

ELEVATION. . CONTRACTOR

WATER LEVEL ANO DATE. EXCAVATION METHOD.

APPROXIMATE DIMENSIONS: LENGTH \O WIDTH 2. IL

.DATE EXCAVATED

. LOGGER .

DEPTH. IP REMARKS ia.

8 -

, dAr It brtfwo, rnoit»4, rooVb op \o 2." «!»<«••

brown,

CA;H)
t |ou> -- TK*

T 1 r

COMMENTS

O

alISo

Cr<el_



CH2M
BHILL

E
L
E

V
A

T
IO

N

1 D
E

P
T
H

 B
E

L
O

W
S

U
R

F
A

C
E

h
 

'

5 -

SAMPLE

IN
T

E
R

V
A

L

-

T
Y

P
E

 
A

N
D

N
U

M
B

E
R

PROJECT NO. TEST PIT NO. ft 5 |_ -

T/M2. SHEET 1 OF /

TEST PIT WALL LOG

PROJECT NSL/ ETCC LOCATION MAP OF V/^ WAI 1 OF PIT

ELEVATION CONTRACTOR AT C C f |nt>«A~«pow\S l*» ^ATE EXCAVATED I' H~ 6S

WATER LEVEL AND DATE EXCAVATION METHOD Ooci<HoC 1 OGGER £> &OO (J fc|F, C c O

APPROXIMATE DIMENSIONS: LENGTH ~ \Q* WIDTH ~ V« DFPTH *" 5 REMARKS

» ly K«»fcT
-i»l- \ t>An.|C (iaov>/~J ̂  L« î «r W.acrt-*/

n«c.H -r«9*o«c j
/

S»Ar^O ( e,»ow~J f ^«k-V, l«% »»«-T . /

/
V * v

v ^x** , (ieu,̂ /̂  Co/xa «£ -Wbw^ ti*V» -

. . . . . . • . - ' • . *

. . . . . . * . . . -

»

— | | i i | • i -- i | i • i i i i i i r i ^

^ t <» 8 LENGTH 1 ff »

COMMENTS

- i-iA«T <? WO

S-TAftv.€-

• £ « H-5'

BBrrtOl̂ , «F Uovf f'UCi

V*/ HZO. |I-MV,C n.-x-rC

. Sc«J»,v<,̂ ,t,. O^ca».y^<.

So>»_ i>.«.̂ i.wi \iw,r "v o

u-»\»»n.c._».-i-\vjv. »f ctvj</2

SAr-O

LU.»BiC- To ET-^c/hvAT^ t«o«f
/ "

TM*J 6 W/A F'n- >-• «*p

QoTXoî i

tr^>\> <s> 1525



Appendix C
Cone Penetrometer Logs and Data

GLT592/042



Note: Surface ground elevations which are approximate are;

CPT 100, 100A, 101, 102, 102A, 102B, 1(T3, 104,
105, 106, 107, 108, 109, 119, 122A, 125, 125A,
128A, 129, 129B, 134, 135, 136, 137, 137A, 137B,
138A

All groundwater elevations are approximate.

GLT636/51



CPT NUMBER, SURFACE ELEVATION, COMPLETION DEPTH, AND
ESTIMATED GROUND WATER ELEVATION

SURFACE GROUND COMPLETION GROUND WATER
CPT NUMBER ELEVATION, MSL DEPTH, FT ELEVATION, MSL

100 922.1 12.30 911.1
100A 922.1 13.12 911.1
101 919.8 17.22 913.2
102 927.5 16.40 913.2
102A 927.5 5.74 913.2
102B 927.5 16.56 913.2
103 917.4 45.92 •" 913.2
104 914.9 18.04 913.2
105 919.4 51.66 916.9
106 924.2 24.60 916.9
107 926.8 22.14 916.9
108 931.0 24.60 924.4
109 933.4 23.78 924.4
119 889.4 5.74 881.9
I19A 889.4 18.04 881.9
120 886.1 17.22 881.9
121 886.1 13.94 882.3
122 884.9 4.10 882.3
122A 884.9 15.58 882.3
123 887.9 23.78 882.3
124 884.5 12.30 877.7
125 882.0 ? 10.66 874.9
125A 882.0 ? 10.66 874.9
126 880.6 20.50 874.9
127 877.7 16.40 873.7
128 876.6 5.74 873.7
128A 876.6 9.02 873.7
129 876.2 4.10 872.6
129A 876.2 9.02 872.6
129B 876.2 9.84 872.6
130 874.4 16.40 871.5
131 874.5 18.04 871.5
132 883.0 9.02 877.7
133 885.5 18.04 875.5



CPT NUMBER, SURFACE ELEVATION, COMPLETION DEPTH, AND
ESTIMATED GROUND WATER ELEVATION

SURFACE GROUND COMPLETION GROUND WATER
CPT NUMBER ELEVATION, MSL DEPTH, FT ELEVATION, MSL

134 880.1 25.42 " 872.8
135 880.1 18.&4 8-72.8
136 879.0 3.28 874.4 .._
137 882.6 ' 2.46 877.2
137A 882.6 3.28 877.2
137B 882.6 2.46 877.2
138 879.5 3.28 - 874.5
138A 879.5 35.26 874.5



LEGEND FOR CPT LOGS

SOIL BEHAVIOR TYPE

Fill

Gravelly

Sand

Sandy

NOTE:
Predominant Type Shown in Bold

INTERPRETED PROFILE

Misc. Rtl. Granular Fill. Rubble

Topsoil or Tilled Soil

Clay

Silty Clay

ML Silt

UndifferentJated: Sand.
Silty Sand, or Clayey Sand

Undifferentiated: Gravel.
Silty Gravel, or Clayey Gravel

Sandy Gravel/Gravelly Sand



MORTMS
Contractor! TERRA TECH.

Location! CPT-lUU

i DE:
Test Data: 04-08-88

Elevation. 922. 1 MSL

Paga Not 1 / 1

TERRA Job No. i 88-1008

(A
L

a

0_
LU
Q

TIP RESISTANCE
tic (Tan/Ft*2)

LOCAL FRICTION
F« (Ton/Ft'2)

0 5

FRICTION RATIO
Rf (Z)

0 5

SOIL BEHAVIOR
TYPE

6

Illllllll

INTERPRETED
PROFILE

2

4

fi

1

a

CL-ML

ML

S

Depth Increment : . 05 m Max Depth i 3- 75 m



MORTMS
Contractor! TERRA TECH.

Location! CPT-100A

i DE:
Test Oatai O4-08-88

Elevation, 922.1 MSL

Page Not 1 / 1

TERRA Job No. i 88-1008

(0
La
a
z<w

a.
UJ
a

TIP RESISTANCE
Oc <Ton/Ff2)

300

LOCAL FRICTION
F» (Ton/Ft'2)

FRICTION RATIO
Rf (ZJ

Depth 1ncrement .05 m

SOIL BEHAVIOR
TYPE

Max Depth i 4

INTERPRETED
PROFILE

2

4

K.

1

CL

CL-ML

S

ML

S-G

CL-ML

_____ J>„ J . i



MORTMSID
Contractor, TERRA TECH.

Location! CPT-101

Test Oatai 04-08-88

Elavationi 919.8 MSL
Page Noi 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (Ton/Ft*2>

til
L
OJ

01
21<^»

a.
ui
a

300

LOCAL FRICTION
F» (Tan/Ff2)

0 5

FRICTION RATIO
Rf 0»

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

K

!

TOPSdlL

CL

ML

CL-ML

ML

S

CL-ML

ML
(w/wnd
Mams?)

CL

S

Depth Increment i . O5 m 'Max Depth i 5. 25 m



MORTM
Contractor! TERRA TECH.

Location! CPT-102

SID L_ AMOR I
Test Oatai 04-O8-88

Elevatloni 927. 5 MSL
Page Noi 1 / 1

TERRA Job No. i 88-1008

UJ
L
OJ

Q_
Ula

TIP RESISTANCE
Qc (Ton/Ff2)

LOCAL FRICTION
fm (Ton/Ff2)
0 5

FRICTION RATIO
Rf U)

.0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

u

2

4

K

TOPSOIL

CL

CL-ML

CL

CL-ML

CL

CL-ML

S
a-ML

.Max Death
_ - J



MORTHSIDE: L_AI\IDF^IL_L_
Contractor! TERRA TECH. Test Oatei 04-08-88 Page Noi 1 / 1

Location! CPT -102 A Elevation, 927.5 MSL TERRA Job No., 88-1O08

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED
Oc (Ton/Ft *2) Ft (Ton/Ft *2) Rf U> TYPE PROFILE

0 300 0 5 0 5

°k

H

2

/•N

(A
L
01

at
\s

i
I

Q_
Ul
n
0 4

R

\
S

s.

/
1

2

4

6

2

4

6

^ _

r^
I>

\

'

' * ' i

u

2

4

6

ItiMiiNllnfet̂

»
''•'•i'''W: ••'•«•
::h-:::̂ ::::;Vj;.v.

MHfr:«.'«v.%:J:«;J:ii!'V,

u-

t
2

4

6

l

a

s
•

Depth Increment i . 05 m Max Depth t 1.75 m



MORTH
Contractor! TERRA TECH.

Location! CPT-1028

TMSIDE: L_AMDRIL_L_
Test Oatai 04-06-88
Elevationi 927.5 MSL

Page Noi 1 / 1

TERRA Job No. i 8B-10OB

TIP RESISTANCE
Oc <Tan/Ft*2>

(A
L
0)
•P
a*

o_
UJ
a

300

LOCAL FRICTION
F* (Tan/Ft-2)

r

FRICTION RATIO
Rf CO

O 5

SOIL BEHAVIOR
TYPE

Depth Increment » . 05 m
L.<.. J I—-««

Max r ->th i 5. 05 m

INTERPRETED
PROFILE

2

4

R.

TORWffc

a

s

CL-ML

CL

CL-ML

S-G

CL-ML

(w/ thin
sand warns)



MORTH
Contractor! TERRA TECH.

Location! CPT-103

SID L_ AMOR I L_L_
Test Date, 04-07-88

Elevationi 917.4 MSL

Page No, 1 / 3

TERRA Job No. i 88-1008

(A
L
01
•P
a

Q_
UJa

TIP RESISTANCE
Oc (Ton/Ff2)

300

LOCAL FRICTION
Fm (Tan/Ft*2)

0 5

FRICTION RATIO
Rf (X)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

R

TOPSOIL
i

CL

S

ML

S

CL-ML

CL

CL-ML

S

CL

Depth Increment i . 05 m Max Depth i 14 m



MORTH
Contractor! TERRA TECH.

Location! CPT-103

SIDE: L_ AMDR i LL_
Test Oatei 04-07-88

Elevationi 917.4 MSL,
Page No, 2 / 3

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc <Ton/Ff2)

8

(A
L
Q>

Q)
Z
sx

CL
UIa 10

12

300

LOCAL FRICTION
F« (Tan/Ff2)

0 S

10

FRICTION RATIO
Rf U)

0

101

12

SOIL BEHAVIM
TYPf

INTERPRETED
PROFILE

10-

12

m

CL-ML

NJqx r -«th
(



MORTH
Contractor! TERRA TECH.

Location! CPT-103

S I DEI L_ AMDR I I_L_
Test Date, 04-07-88

Elevation, 917.4 MSL

Page No, 3 / 3

TERRA Job No. i 88-1008

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED

12

14

IA
L
0)
•P
OJ

X

Q_
UJ

° 16

IB

Oc (Ten/Ffc) Ft (T«v/Ff2)
300 ._ . . . '

Depth Incre

if

14

16

18
ment i .05 m

a.

14

16

18

Rf U)
) 5

r '

i

if

14

16

TYPE

IJ

;• -:.

Max Depth i

:>

J 1
12

14

16

PROFILE

l '"

CL-ML t

14 M

j



NDRTH
Contractor! TERRA TECH.

Location! CPT-104

SIDE: L_AMDF'IL__L_
Test Date, 04-07-88

Elevationi 914.9 MSL

Page Noi 1 / 1

TERRA Job No. i 88-1OO8

TIP RESISTANCE
Oc (Ton/Ft*2)

300

(A
La

Q.
Ula

LOCAL FRICTION
Fe (Ton/Ff2)
0 S

FRICTION RATIO
Rf CO

SOIL BEHAVIOR
TYPE

.05 m
> L-.J

Max Depth , 5. 5 m
- , eu _

INTERPRETED
PROFILE

CL-ML

i /



MORTM
Contractor! TERRA TECH.

Location! CPT-105

SIDLE: L_ AMDR i L_L_
Test Date, 04-10-88

Elevationi 919. 4 MSL

Page No, 1 / 3

TERRA Job No., 88-1008

/"»
(A
L

•P
0)

Q_
Ula

TIP RESISTANCE
Oc (Ton/FfZ)

LOCAL FRICTION
F« (Ton/Ft'2)

FRICTION RATIO
Rf (U

SOIL BEHAVIOR
TYPE

Depth Increment , . 05 m Max Depth , 15.75 m

INTERPRETED
PROFILE

TOPSOIL

CL-ML

CL

CL-ML

CL

ML

CL

CL



MORTM
Contractor! TERRA TECH.
Location, CPT-105

IDE: i_ AMDR i L_L_
Test Date, 04-10-88 Pag* Nat 2 / 3

Elevationi 919. 4 MSL TERRA Job No. i 88-1OOB

(A
L
OJ
•P
OJ

Q_
UJ
a

TIP RESISTANCE
Oc (Ton/Ff2)

10

12

300

LOCAL FRICTION
Fe (Ton/Ft*2)

Ipcrsment ,f .03 m

FRICTION RATIO
Rf 0)

0 S

10

12

SOIL BEHAVin
TYPf

INTERPRETED
PROFILE

10

CL

CL-ML

C^th ! 15.75 m _



MORTMSID
Contractor! TERRA TECH.

Location* CPT-105
Test Oatai 04-10-88
Elevation, 919. 4 MSL

Page Noi 3 / 3
TERRA Job No. i 88-1OO8

TIP RESISTANCE
Oc (Ton/Ff2)

LOCAL FRICTION
Fe <Ton/Ff2)

FRICTION RATIO
Rf U)

12

14

(A
L
OJ
•P
QJ

Q_
Ul
a

IB

300

14

16

1ft

12

14

16

18

SOIL BEHAVIOR
TYPE

12

WMMA

Depth Increment i . 05 m Max Depth , 15. 75 m

INTERPRETED
PROFILE

14

1ft

1ft

CL-ML



MORTM
Contractor, TERRA TECH.

Location* CPT-106

IDEE: I_AMDF-IL_L_
Test Datei 04-10-88 Paga Not 1 / 2

Elevationi 924.2 MSL TERRA Job No. i 8B-10O8

TIP RESISTANCE
Oe CTen/Ff2>

LOCAL FRICTION
Fe (Ton/Ff2>

U)
L
O
•P
O

Q.
UJa

FRICTION RATIO
Rf 0)

0 S

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

K-

TOP*«v

CL

CL-ML

CL

CL-ML

S

Max Depth , 7. 5 M
J -* .U l J t



MORTMSIDEZ L_AMDF~IL_L_
Contractor, TERRA TECH.

Locationi CPT-106

Test Date.! 04-10-88

Elevationi 924.2 MSL

Page No, 2 / 2

TERRA Job No. i 88-1008

TIP RESISTANCE
Qc (Ten/FfZ)

LOCAL FRICTION
Fe (Ten/Ff2)

FRICTION RATIO
Rf U)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

(A
L
O
•P
OJ

X
I-
Q_
UJ
a 10

12

10 10

12

1ft

12

•V*»V

ift

12

CL-ML

Depth Increment i . 05 m Max Depth , 7. 5 m



MORTMSIDEZ L.AMDF'IL.L.
Contractor, TERRA TECH.

Location, CPT-107

Test Date, 04-10-88

Elevation, 926.8 MSL
Page No, 1 / 2

TERRA Job No. i BB-10O8

W
L
01
-P
OJ

CL
LUa

TIP RESISTANCE
Oc Uon/Ft*2)

LOCAL FRICTION
F« (Ton/Ft'2)
0 5

I ̂

FRICTION RATIO
Rf (Z)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

t

K

TOfl&QJL

*

CL-ML

S

CL-ML

CL

CL-ML

I



MORTMSIDLE: L_AMDF" IL_L_
Contractor, TERRA TECH.

Location, CPT-107

Test Date, 04-10-88

Elevation, 926.8 MSL
Page No, 2 / 2

TERRA Job No., 88-1008

TIP RESISTANCE
Oc (Ton/Ff2>

V)
L
Qt
-P
0)

0_
UJ
a

10

300

LOCAL FRICTION
Fa (Ton/Ft'2)
0 S

8

10

12

FRICTION RATIO
Rf <Z>

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

6

8

10

12

10

12

10

J2

CL1

Depth Increment i . 05 m Max Depth , 6. 75 m



MORTHSIDLE: L_AMDF- IL_L_
Contractor! TERRA TECH.

Location! CPT-108

Test Date, 04-10-88

Elevation, 931. 0 MSL
Page No, 1 / 2

TERRA Job No., 88-1008

(A
La+j
a

o_
UJ
a

TIP RESISTANCE
Oc (Ton/Ff2)

300

LOCAL FRICTION
Fa <Ton/Ff2)

0 S

Depth Increment i
J L_^J JLJ >-

. 05 m
J L.-..J

FRICTION RATIO
Rf (Z)

0 5

SOIL BEHAVIOR
TYPE

Max Depth , 7. 5 m

INTERPRETED
PROFILE

4

fi

TOPS0IL

CL

Wb

CL

CL-ML

CL-ML

*̂ »

t _ J

1 f t



MORTHSIDE: LAMDR
Contractor, TERRA TECH. Test Oatai 04-10-88

Location, CPT- 108 Elevation, 931.0 MSL TERRA

I L_l_
Paga No, 2 / 2

Job No. i 88-1OOB

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED
Oc (Ten/FfZ) Fe (Ten/Ff2> Rf (JO

0 31

ft

IA
L
0)
•P
01

X

Q.
LU

° 10

f
c^^

^5
7^

.

10 1

ft

10

!

>

C
v~^— .

:

o ;m . . . . .

ft

10

C
"~-

.

ft

10

s

S

:.

Depth Increment i . 05 m Max Depth

TYPE

v

s
s

'
s

1

_

s

s

^

7.

>

5

s

s
'.

PROFILE

S

'
s

ft

10

19.

1

CL-ML

\

M



MORTM
Contractor* TERRA TECH.

Location* CPT-109

IDEE: L_ AMDRIL_L_
Test Oatei O4-10-88 Page Na, 1 / 2

Elevation, 931.0 MSL TERRA Job No., 88-1008

W
L
0)
-P
01

0-
Ula

TIP RESISTANCE
Oc (Tan/Ft'2)

300

LOCAL FRICTION
Fe (Ton/Ft'2)
0 S

Depth Increment i . O5 m
JjTIs

FRICTION RATIO
Rf tt)

0 S

SOIL BEHAVIOR
TYPE

Max Depth « 7. 25 m

INTERPRETED
PROFILE

2

4

R

i

CL-ML

'

S

. CL-ML

CL

-

CL-ML
- - : !

; f

L- . .J J J



MORTMSID L_ AMDF" I L_L_
Controctor, TERRA TECH.

Location, CPT-126

Test Date, 04-09-88

Elevation* 877.7 MSL
Page No, 1 / 2

TERRA Job No. > 88-1008

TIP RESISTANCE
Oc (Ton/Ff2)

LOCAL FRICTION
Fe (Tan/Ff2)

FRICTION RATIO
Rf 00

(0
L
0)
•P
OP

0_
UJa

300

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

FIL'L

CL-ML

CL'-ML

CL-ML

CL

CL

Depth Increment , . OS m Max Depth « B. 25 m



MORTM
Contractor, TERRA TECH.

Location* CPT-126

SIDE: L-AMDRILL.
Test Date* 04-09-88

Elevation* 877.7 MSL

Paga Not 2 / 2

TERRA Job No. * 8B-1OO8

8J'

ft
x-s
UJ

L
OJ
4J
OJ

Q_
UJ

° 10

17

TIP RESISTANCE
Oc (Ten/TV2>

311

S
1

.

10 o1

ft

10

LOCAL FRICTION
Fe (Ton/Ff»

i

'

i C

B

10

12

FRICTION RATIO
Rf CD

) !

r

B

JO

12

SOIL BEHAVIOR
FYPf

' '"*:"

B

10

12

INTERPRETED
PROFILE

CL
t- i

05



MORTM
Contractor, TERRA TECH.

Location* CPT-1O9

SIDE: L_AMDF^IL_L_
Teet Data* 04-10-88

Elevation, 931.0 MSL
Page Noi 2 / 2

TERRA Job No. i 88-1O08

(A
L
O
-P
OJ2:

Q_
Ula 10

12

TIP RESISTANCE
Oc (Ton/Ft*2)

LOCAL FRICTION
Fe (Ton/Ft*2)

FRICTION RATIO
Rf CO

SOIL BEHAVIOR
TYPE

300

INTERPRETED
PROFILE

ft

1ft

12

10

12

1ft

12

10

12

CL-f>4J_

CL

CL-ML

Depth Increment * . OS m Max Depth i 7. 25 m



MORTMSIDE: L_AMDF- IL_L_
Contractor, TERRA TECH.

Location* CPT-119

Test Date, 04-09-88

Elevation, 889. 4 MSL

Page No, 1 / 1

TERRA Job No.* BB-10OB

TIP RESISTANCE
Oc (Tan/Ft*2>

LOCAL FRICTION
Fe (Ton/Ff2)

FRICTION RATIO
Rf a)

SOIL BEHAVIOR
TYPE

(A
L
O
•P
OJ

Q_
UJa

300

INTERPRETED
PROFILE

,-x ft

FILL

CL-ML

CL-ML

Dep/vw Jncr"- jnt. , - f O5, •» * IN75 m



MORTMSID L_ AMDR I L_L_
Contractor* TERRA TECH.
Location* CPT-11BA

Test Data* 04-09-88
Elevation, 889.4 MSL

Page No* 1 / 1
TERRA Job No.* BB-1QOB

(A
L
OJ
•P
9

o_
UJ
a

TIP RESISTANCE
Oc (Ton/Ff2>

300

LOCAL FRICTION
Fe (Ton/Ft-2)

0 5

FRICTION RATIO
Rf OU

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

ft

FILL

CL-ML

S

CL-ML

b

CL-ML

Depth Increment * . 05 m Max Dapth , 5. 5 m



MORTM
Contractor* TERRA TECH.

Location* CPT-120

SIDE: LAMDP^ILL.
Tast Oatai 04-09-B8

Elevatiom 886.1 MSL
Page Not 1 / 1

TERRA Job No, i 88-1008

TIP RESISTANCE
Oc (Ten/Ff2>

LOCAL FRICTION
Fe (Ten/Ft*2)

FRICTION RATIO
Rf 0)

SOIL BEHAVIOR
TYPi

(A
L
OJ
•P
OJ

CL
UJa

INTERPRETED
PROFILE

2

4

R.

1

FILL

S

CL-ML



MORTM
Contractor, TERRA TECH.

Locatloni CPT-121

SIDLE: L_AMDF~IL_L_
Test Datei 04-09-88

Elevationi 886. 1 MSL

Page No* 1 / 1

TERRA Job No. i 88-1OOB

TIP RESISTANCE
Oc (Ten/Ft*2)

LOCAL FRICTION
Fe (Ton/Ff2)

FRICTION RATIO
Rf CO

SOIL BEHAVIOR
TYPE

UJ
L
OJ
•P
oj

Q_
UJ
a

300

4

6

T -I-l

INTERPRETED
PROFILE

FILL

CL-ML

Depth Increment i . 05 m Max Depth i 4.25 m



MORTMSID L-AMDR" I L_L_
Contractor! TERRA TECH.

Locationi CPT-122

Test Oatei 04-O9-8B

Elevationi 884.8 MSL

Paga Not 1 / 1

TERRA Job No. i 88-1OO8

TIP RESISTANCE
Qc (Ten/FfZ)

(A

OJ

Q_
UJa

300

LOCAL FRICTION
Fe (Ton/Fti'2)

FRICTION RATIO
Rf CU

Dep|K .|ncr««««jnt OS m

SOIL BEHAVJOR
TYPE

Max v pth , 1.25 m

INT itU
PROFILE

FILL



MORTM
Contractor! TERRA TECH.

Locatloni CPT-122A

IDEE: L_AMDF"IL_L_
Test Date, 04-09-88 Page Not 1 / 1
Elavationi 884.9 MSL TERRA Job No. i BB-1008

TIP RESISTANCE
Qc <Ton/Ff2)

(A
L
OJ
4*
OJ
z:

Q_
UJa

300

LOCAL FRICTION
Fe ttaVFt*2)

FRICTION RATIO
Rf CO

0 5

SOIL BEHAVIOR
TYPE

•

INTERPRETED
PROFILE

2

4

I

FILL

S

CL-ML

S

Depth Increment * . 05 M Max Depth i 4. 75 m



MORTMSID L_ AMDR I L_L_
Contractor, TERRA TECH.

Location* CPT-123

Test Oatai 04-09-88

Elevationi 887.9 MSL
Paga Not 1 / 2

TERRA Job No. i 88-1OO8

TIP RESISTANCE
Oc (Ton/Ff2)

U)
L
OJ
4J
OJ

Q-
u
a

300

LOCAL FRICTION
Fe (Ton/Ff2)

0 5

FRICTION RATIO
Rf 00

0 5

SOIL BEHAVIOR
TYPE

Depth Increment . 05 m
- i- i ^ *-J i

Max Jth i 7.25 m

INTERPRETED
PROFILE

*

4

ft

i

FILL
(and/or well
compacted
subgrade)

CL-ML

S

CL

CL-ML

j i l



MORTM
Contractori TERRA TECH.
Location! CPT-123

si DEE: L_ AMD RILL.
Test Datai 04-09-88
Elevatloni 887.8 MSL

Page Noi 2 / 2
TERRA Job No. • 88-10O8

ft

ft
/-N

(A
L
OJ
•P
OJ
X

Q_
UJ

° 10

12

TIP RESISTANCE LOCAL FRICTION FRICTION RATIO
Oo (Ton/Ft-2) Fe (Ton/Ff2) Rf 00

300 0 S O

^

Depth Incre

1ft

12

•ant i

-

.OS •

B

10

12

)-

-

-

Mo

SOIL BEHAVIOR INTERPRETED
TYPE PROFILE

ft

10

12

M Dept

r.:..;;.y:::-̂ ;

•

hi 7. 25 m

ft

-

10

12

\ •":

CL-ML

K

>



MOR
Contractor! TERRA TECH.

LocatSoni CPT-124

TMSIDLE: I_AMDF-II_I_
Test Datai 04-09-88

Elevation, 884.5 MSL
Paga No, 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Be (Ten/Ft'2>

0 300

LOCAL FRICTION
Fe (Ton/Ff2>
0 S

FRICTION RATIO
Rf 00

0)
L
O
•P
OJ

0.
UJ
a

SOIL BEHAVIOR
TYPE

2

4

•s ^
s

*> Ss
s s,

v
^ S

s

'. ' 1*

•

s

s

>

s

s
s
s

s
\

>

\

w

k

s

:'. *••

-I:- :

INTERPRETED
PROFILE

FILL

CL-ML

SM or ML

CL-ML

Max L trj , 3.75
i



MORTMSIDEZ L_AMDF- IL_L_
Contractor, TERRA TECH.

Location* CPT-125

Test Date, 04-09-88
Elevation, 882.0 MSL

Page No, 1 / 1
TERRA Job No. , 88-1008

(A
L
OJ
•P
0)

Q_
UJ
a

TIP RESISTANCE
Oc (Ton/Ft*2>

300

LOCAL FRICTION
Fa (Ton/Ff2)
0

FRICTION RATIO
Rf 00

0 S

SOIL BEHAVIOR
TYPE

Depth Increment , . 05 m Max Depth i 3. 25 m

INTERPRETED
PROFILE

Fill

CL-ML

ML



MORTMSIDtZ L_AMDRIL_L_
Contractor* TERRA TECH.

Location! CPT-125A

Test Date* 04-09-88

Elevatloni 889.4 MSL

Page No, 1 / 1 *

TERRA Jab No., 88-1008

UJ
La
P
OJ

a.
u
a

TIP RESISTANCE
Oc (Ten/Ft *2)

300

LOCAL FRICTION
Fa (Ton/Ft*2)

FRICTION RATIO
Rf 00

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

ft

^' ' • •

ML

CL
S

ML

! > \

Depth Increment % . 05 m Max pth i 3. 25 m



MOR
Contractor! TERRA TECH.

Locatlani CPT-1378

TMSIDEE: L_AMDF~IL_L_
Test Date, 04-09-88

Elevatloni 882.6 MSL

Page Nat 1 / 1

TERRA Job No. i 88-1DOB

OJ

2

IA
L
O
•P
O

X

Q_
Ul

4

K

TIP RESISTANCE
Oc <T«VFf2J

1 31

^\^

•

U C

2

4

fi

LOCAL FRICTION
Fa (Ton/Ft*2)
1 S

• • • A 1

\

2

• c

2

4

ft

FRICTION RATIO
Rf CO

1

^k

y

2

4

6

SOIL BEHAVIOR
TYPE

•' ': :'; -: :-; :? :-: :. •':

^ h -} ̂  I I

2

4

6

INTERPRETED
PROFILE

ML

FILL

OBSTRUC^

!

•<

Depth Increment i .05 m Max Depth , . 75 m



MORTM
Contractor! TERRA TECH.

Lacationi CPT-138

SIDLE: L_AMDF-IL_L_
Test Oatei 04-OB-B8

Elevatloni 879.5 MSL

Page No, 1 / 1

TERRA Jab No.* 8B-1O08

I
OJ

^

IA
L
OJ
-P
OJ
z

X
1 -

0_
UJ

4

6

TIP RESISTANCE
Oc (Ten/FfZ)

1 31

^"^— —___^.
s* "

f

[

•

Tepf- 'ncr-

10 I

2

4

-nt -

LOCAL FRICTION
Fe (Ton/Ft'2)

1 S

05 -

l (

2

4

FRICTION RATIO
Rf CO

1 !

^

v_̂>c
r>

2

4

....̂  a.

J< ,-,-nt

SOIL BEHAVIOR
TYPE

: '•. .' ' -J :; .;. '. .̂

. s N S n

V S \V ^

s \ \ \ s
^ •- • . S

h , 1 m

2-

4

INTERPRETED
PROFILE

i

CL-ML

OBSTRUCT
TION "



MORTH
Contractor! TERRA TECH.

Location! CPT-127

SIDEE:
Test Date, 04-09-88

Elevationi 877.7 MSL

Paga No, 1 / 1

TERRA Job No., B8-1OOB

TIP RESISTANCE
Oc (Ten/FfZ)

(A
L
OJ
4J
OJ

0-
Ul
a

300

LOCAL FRICTION
Fa (Ton/Ft-2)

0 5

FRICTION RATIO
Rf CO

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

ft

i

FILL

ML
S

ML

i>

ML

S

ML

S

ML

CL-ML

ML

increment , ns m Mow Oaot-h i 5 •



MORTH
Contractor! TERRA TECH.

Location! CPT-12B

IDLE: I_AMDF~IL_L_
Test Datei 04-08-88 Page Not 1 / 1

Elevationi 877.7 MSL TERRA Job No., 88-1008

UJ
La
•P
o

Q.
UJa

TIP RESISTANCE
Oc (Ten/Ff2)

LOCAL FRICTION
Fe (Ton/Ft'2)

0 S

FRICTION RATIO
Rf U)

SOIL BEHAVIOR
TYPE

Depth Increment . OS m
• t i

Max jpth i 1.75 m

INTERPRETED
PROFILE

CL

ML



MORTH
Contractor, TERRA TECH.

Location! CPT-128A

THSIDE: L_AMDF~IL_L_
Test Data* 04-09-88

Elevation* 876. 6 MSL
Page No* 1 / 1

TERRA Job No. i 88-1008

UJ
L
QJ
-P
OJ

o_
UJa

TIP RESISTANCE
DC (Ton/Ft-2)

300

LOCAL FRICTION
Fe (Ten/Ff2>

0 5

FRICTION RATIO
Rf 00

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

FILL

ML

ML

CL-ML

Depth Increment i . 05 m Max Depth , 2.75 m



MORTMSIDEE: L_AMDF" IL__L_
Contractor! TERRA TECH.

Location! CPT- 129

Test Date, 04-08-88

Elevation, 876. 2 MSL
Page Noi 1 / 1

TERRA Job No. , 88-1008

TIP RESISTANCE
Oc (Ten/Ff2)

LOCAL FRICTION
Fe (Ton/Fr2>

(A
L
QJ

0)
3E

0_
UJ

300

FRICTION RATIO
Rf a)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

•.

FILL

Depth Incremant . 05 m Max />th 1.25 m



MORTMSIDEE: L_AMDRIL_L_
Contractor! TERRA TECH.

Locatlont CPT-J38A

Test Datai 04-08-88

Elevatloni 879.5 MSL

Paga No* 1 / 2

TERRA Job No. * 88-1008

TIP RESISTANCE
Oc (Ten/Ft-2)

U)
L
OJ
•P
OJ

CL
Ul

300

LOCAL FRICTION
Fe (Ten/Ft*2)

0 5

FRICTION RATIO
Rf CO

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

V/////.

2

4

R-

ROAD
BASE

CL-ML

ML

CL

ML

S.G

CL

S.G

Depth Increment i . 05 m Max Depth , 10.75 m



NORTM
Contractor, TERRA TECH.

Location, CPT-13BA

i DEE:
Test Date, 04-08-88

Elevationi 879.5 MSL

Page No, 2 / 2

TERRA Job No. i 88-1OO8

TIP RESISTANCE
Oe (Ton/Ff2)

300

(A
L
OJ

Q_
UJ
a

LOCAL FRICTION
Fe (Ton/Ff2)

0 S

1ft

FRICTION RATIO
Rf CO

Q 5

10

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

ft

10

17-

1

S

SM

CL

S

CL-ML

05 Max («pth i 10.75 m



L J

MORTM
Contractor, TERRA TECH.

Location, CPT-12BA

SIDEE:
Taet Date, 04-08-88

Elevation, 876.2 MSL
Paga Not 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc <Ten/Ff2>

0 300

LOCAL FRICTION
Fe (Ten/Ft*2>

FRICTION RATIO
Rf CO

(A
L
OJ
4*
9

a.
UJ
a

SOIL BEHAVIOR
TYPE

INTERPRETEJ)
FILE

2

4

K.

— pry-;-»V;

FILL

!»

CL

»»

CL-ML

S

•

Depth Increment i . 09 m Max Depth , 2. 75 •



MORTH
Contractor* TERRA TECH.

Location* CPT-1298

SIDEE: L_AMDF"II_L_
Tost Data, 04-10-88

Elevation* 876.2 MSL
Page No* 1 / 1

TERRA Job No.* 88-1008

TIP RESISTANCE
Oe <Ten/Ff2>

OJ

OJ
4>

OJ

0_
Ula

LOCAL FRICTION
Fe (Ten/Fr2)
0 5

FRICTION RATIO
Rf CO

SOIL BEHAVIOR
TYPE

QepfK Jncr—yrt, - P 05 •,
6' ' ' ' '

, , „ Mgx -.rfPtfi • 3."

INTERPRETED
PROFILE

FILL

ML



MORTH
Contractor* TERRA TECH.

Location, CPT-130

SIDEE:
Tast Oatai 04-10-88

Elevation, 874. 4 MSL
Paga No, 1 / 1

TERRA Job No.* 88-1008

TIP RESISTANCE
Be (Ten/Fr2)

LOCAL FRICTION
Fe (Ton/Ff2)

FRICTION RATIO
Rf CO

U)
L
O

Q-
Ula

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2-

4

ft

>"' r'
i

TOPSOIL

ML

S

ML

S

CL-ML

S

CL-ML

Osoth Increment i . 05 m Max Depth , 5 •



MORTHSIDEE: I—AMDRILL.
Contractor! TERRA TECH.

Locatloni CPT-131

Tast Datai 04-10-88
Elevationi 874.5 MSL

Paga No, 1 / 1

TERRA Job No. i 88-1008

(A
L
OJ
4J
OJ

0_
UJa

TIP RESISTANCE
Oc (Ten/Ft-2)

300

LOCAL FRICTION
Fa (Ton/Ff2)
0 5

'
FRICTION RATIO

Rf CO
SOIL BEHAVIOR

TYPE
INTERPRETED
PROFILE

TOPSOIL
OR

FILL

FILL
(w/sorvd

seams)

CL-ML

CL-ML

nt " *r t>



MORTM
Contractor, TERRA TECH.

Location! CPT-132

I DE
Test Dote, 04-09-88

Elevation, 883.0 MSL

Page Not 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (Ten/Ft'2>

0 300

LOCAL FRICTION
Fe (Ten/Ft*2>

FRICTION RATIO
Rf CO

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

(A
L
OJ

Q_
UJ
a

fcl

.•«.;•"
• v-.•i.• i.1

FILL

CL-ML

Depth Increment i . 05 • Max Depth . 2. 73 m



MORTM
Contractor! TERRA TECH.

Location! CPT-133

SIDEZ L-AMDR I L_L_
Test Oatai 04-09-88

Elavationi 885.5 MSL
Paga Not 1 / 1

TERRA Job No. i 88-1006

(A

O

OJ
Z»*x

a.uia

TIP RESISTANCE
Be (Ton/FfZ)

LOCAL FRICTION
Fe (Ton/Ft-2)
0 5

FRICTION RATIO
Rf U)

0 5

SOIL BEHAVIOR
TYPE

.*. «•!•

$&• «:;
V -.* •'

Ns ,
s

2 s >

>
>

^ k

if

4

• ' >• s
" ss
N s

<"""'»> ft — 1—

«!•!• I* •;'*'• f"mm***i»J*I' •*•••

'•* "• \ : : "

» \ ' i.
s > \ ^
S k .

v!J!
\\ffi

; ^ s ^ ;s . s ^> \ \ ^

INTERPRETED
PROFILE

2

4

ft

i

FILL

TOPSOIL
or soft CL

ML
(w/ sand
seams)

CL

CL-ML

jit ^ jOS, Ut II I 15 m



MORTM
Contractor, TERRA TECH.

Locatlora CPT-134

IDE L_ AMOR I L_L_
Test Date, 04-08-88 Page No, 1 / 2

Elevation, 880. 1 MSL TERRA Job No. i 88-1008

TIP RESISTANCE
Be (Ten/Ff2)

LOCAL FRICTION
Fe (Ton/Ff2)

01
L
O
•P
OJ

D_
Ul

300

FRICTION RATIO
Rf CO

Q 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

ML

ML or

Depth Increment , Max Depth , 7. 75 m



MOR
Contractor! TERRA TECH.
Location! CPT- 134

TMSIDEE: L_AMDF"IL.L_
Test Oatei
Elevation,

04-09-88
880.1 MSL

Paga Noi 2 / 2
TERRA Job No. i 88-1 DOS

TIP RESISTANCE
Be (Ten/Fra

0)
L
OJ

0_
Ula

10

300

LOCAL FRICTION
Fe (TotVFfZ)

FRICTION RATIO
Rf 00

10 1ft

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

10 10

12
775 m



MORTMSIDE: L_AMDF^IL_L_

(A
L
OJ
•P
9

I
H-
Q_
UJ
Q

Contractor, TERRA TECH.

Location, CPT-135

Test Date, 04-09-88

Elevation, 880. 1 MSL

Page No, 1 / 1

TERRA Job No. , 88-1008

TIP RESISTANCE
Oc (Ton/Ft"2)

LOCAL FRICTION
Fa (Ton/Ft'2)
0 5

6

FRICTION RATIO
Rf (Z)

SOIL BEHAVIOR
TYPE

il

INTERPRETED
PROFILE

u

2

4

R-

1

SANDY
FILL

S

ML

S

ML

SM

CL-ML

Depth Increment i . OS m Max Depth i 5. 5 m



MORTMSIDLE: L_AMDF- IL_L_
Contractor, TERRA TECH. Test Date, 04-09-88 Page Not 1 / 1

Location, CPT- 136 Elevation, 879.0 MSL TERRA Job No. i 88-1008

C
0

2

'(A
L
OJ

OJ

X
ft—

Q.
UJ

4

6

L- ... k —

TIP RESISTANCE LOCAL FRICTION
Oc (Ton/Ft'2) Fa (Ton/Ff2)

300 0 !

^-^

^J*p£JncU.

u

2

4

\

V

.05 in
1 -J LJ. -j

i (
0

2

4

6

1 — J

FRICTION RATIO
Rf (10

1 !

>

Ma
Î Sj f:"^

0

2

4

6

' >P*
Ik. J

SOIL BEHAVIOR
TYPE

£^SP&

rv.*'..*->!v!v.v.*r"«*

hi 1 m
1 1

ft

2

4

6

4

INTERPRETED
PROFILE

V '

FILL

l i

-

'

l



MORTM
Contractor! TERRA TECH.

Location! CPT- 137

IDEE:
Test Date, 04-09-88

Elevation, 882.6 MSL

Page No, 1 / 1

TERRA Job No. , 88-1008

TIP RESISTANCE
Oc (Ten/Ft*2>

s-\
(A
L
QJ

+>
OJ
z:

D_
UJ

°

300

LOCAL FRICTION
Fa (Ton/Ft'2)

0 S

FRICTION RATIO
Rf CO

0 S

SOIL BEHAVIOR
TYPE

INTERPRETED

PROFILE

6

FILL

Depth Increment i , 05 • Max Depth , . 75 m



MORTM
Contractor i TERRA TECH.

Locationi CPT-137A

SIDLE: L_AMDF"IL_L_
Teat Datai 04-09-88

Elevation, 882.6 MSL,

Page No, 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (Ten/Ff2>

LOCAL FRICTION
Fa (Ton/Ft*2)

FRICTION RATIO
Rf CO

(A
L
OJ
-P
OJ

Q_
UJ

300

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

6J—•- 6J—i-

a1

FILL

FILL

A w
"apt/- *-icr< 05 - , Max m

J



NORTHS I Ol

_cc

T" • • • '-

3EPTH
;.. meters , '

0.23
0.50
0.73
1.00
1.23
1.50
!.73
2.00
2.23
2.50
2.73
3. CO
3.23
3.50
3.73- -

.. . _ ^ _ .k.

, lin :;

;eet;

0.32
1.64
2.46
3.23
4.10
4.32
5.74
5.56
7.38
3.20
3.02
3.34

10.66
11.48
12.-30

'- ;' •

•-, ',-i*: ~

3c ( jvg)
• : t i f )

3.70
13.46
11.70
11.36
10.34
7.34
3.34
3.32
6.38
7.42

13.32
33.76

103.10
343.34
105.74

7EEFA T
C FT— 100
33-1008
(avg) ;

rs avg)
• : t s f )

0.23
0.33
0.31
0.52
0.43
0,40
0.29
M3
0.12
0.16
0.23
0.37
3.24
4.58
3.77

— - ' ' "

125 pc

Sf (avg;
(I)

2.83
5.20
6.32
5.36
4.33
4.33
7.06
2.59
1.73
2.16
1.58
2.72
L37
1.32
3.37

SISV
< t i f )

0.03
0.08
0.13
0.13
0.23
0.28
0.33
0.33
0.44
0.43
0.34
0.59
0.64
0.69
0.72

El sailor ":

SOIL 3EHAVICUR TYPE

silty clay to clay
clay
clay
ciay
clay
clay
clay
clay

clayey silt to silty clay
silty clay to clay

sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

sand -
sandy silt to clayey silt

• - •

Eq - Dr
it'-

.1,1

UITOFNC
aNDFID
.JNOFND
UNBFND
UNO'NO
UNOFNO
'JNBFNO
:jN9FK!>
UNOniO
UNDHO
'JKDHIO
UNDFND
UNBRD

>90
'JN3FND

I -5 '"" '•.;• .-'

pur

•;*.;.

U.HDFD
U.SDF3
J.WD
JNSJF:
•JSDFD
:JNDF3
UNOFD
L'NDFD
UNOFD
UNDFD
u'NOFO
UNDFD
UNSFD
46-48
iJNDFO

i

cpr

N

a
?

.
1

10
3
4
3
3
5
7

14
42

>50
41

^

•u
tsf

.30
1.11
.36
.34
.34
.S3
.30
.24
.54
.37

1.43
2.33
3.03

UNDEF!!<E!J
3.75

Cr • All sands (Jatiolkovski et al. 1333) PHI - Durgunoglu and Mitchell 1373 Su:

***+ Note: ror interpretation purposes the PLOTTSD CPT PROFILE should tie used «th the TABULATED OUTPUT fr:i CPTINT?! fv 3.



J>JOI=?:TIHS i DE SANJ i TARTY L_AINJJDF~ i

•_ OO

T :• •': .

1T5TLJ

•:«ters) ;

0.25
).50
0.73
1.00
1.25
!.50
1.75
.00
.23
.30
.73
.00
.25
.50

3.75
4.00

•y -

<•': >-,r
No .
Un.

feet)

0.82
1.54
2.46
3.23
4.10
4.32
3.74
5.56
7.38
3.20
3.02
3.84
10.86
11.48
12.30
13.12

j '• ,.' i *

T :

. -; Wtr

3c ivg)
(tsf)

10.40
11.38
13.58
12.24
12.38
10.53
8.68
5.22
5.98
3.72
15,83
38.40
233.70
316.78
33.74
127.32

TERRA T
CRT- 100
33- IOCS
(avg) :

Fs (avg)
(tsf)..

0.31
0.58
0.78
0.58
0.33
0.25
0.21
0.12
0.13
0.07
0.08
0.43
0.57
1.64
3.91
3.79

A

125 pc

Rf (avg)
(!)

2.36
4.32
3.76
4.71
2.34
2.34
2.44
2.33
2.18
0.33
0.54
1.17
0.24
0.52
3.32
2.36

F

3I3V
(tsf)

0.03
0.08
0.13
0.13
0.23
0.23
0.33
0.33
0.44
0.49
0.54
0.59
0.64
0.69
0.72
0.73

Test n - •• .-
El iv a c ; or
Uiacer '; ab L

30 IL BEHAVIOUR TY?E

silty clay to clay
clay
clay
clay

clayey silt to silty clay
clayey silt to silty. clay

'.. silty clay to clay
"silty cliy to clay
silty clay to clay

clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt

gravelly sand to sand
gravelly sand to sand

clayey silt to silty clay
sandy silt to clayey silt

"; '.''•*"""

e :...-:&•;;

E; - ]r
'.!•.}

UNDFNO
L'NDFND
UMDFND
'JNDFN9
UNDFND
UNDFNS
UNDFND
UNDFND
UNDFNC
LiNDFND
UNOFND
40-50
>30
>30

UNDFND
UNDFND

2?̂ ":

<3'f -2 •

PHI
ds?.

u'MDFD
JNDFD
UNDFI
'JNDFD
UNDFD
•J.1DFD
UNDFD
UNOFD
UNDFD
UNOFD
UNOFD
34-36;
44-46.
46-48-
JNCFD
UNDFD

j

-

3PT
S

7
t 4

13
'2
•5
5
5
3
;
4
5
12
3S
>30
43
43

4 L.'.

3u
tsf

.36

.3?
* '•>» • ii.

1.00
l.Ot
.36
.63
.40
.if

i.'iS"
UNDEFINED
UNDEFINED
UNDEFINED

3.23
10.59

Dr - All sands (Jaaiolkowski et al. 1385) PHI - Durgunoglu and litehell 1375 Su: Nk= 12

»*** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used aiih the TABULATED OUTPUT 'ro« CPTirRl (v 3.02! ̂ **



IMORTHSI Dl SAM I TAR Y L_AIMiQF-I

-4-07-=3
L....iti.;n ; OFT-104
J:b No. ; 33-1002
T.;••';. Unit WtT (avg) ; 125 pc f

I av a ;1 _T; ;
ate:' I-ai b is

JEP'H
leters) (

<\ ""j
0.50
0.73
1.00
;.25
1.30
i.71
2.00
2.25
2.50
2.75
3.30
3. 23
3.30
3.73 -
4.00
4.25
4.30
4.75
c rtf)
* . V V

5.25
3.50

feet)

0.32
1.64
2.46
3.23
4.13
4.32
5.74
5.56
7.38
3.20
3.02
9.34
10.56
11.48
12.30
13.12
13.34
14.76
15.53
15.40
'.7.22
13.34

3c (avg)
(tsf)

13C.34
163.32
173.36
173.36
176.30
137.32
130.44
135.13
138.32
133.12
213.12
135.36
189.20
247.00
232.32
267.36
233.60
210.66
197.12
191.30
324.54
375.34

Fs (avg)
(tsf)

1.74
2.07
2.42
2.38
2.03
2.17
2.40
2.52
2.37
2.13
4.23
2.25
Z.-22
5.13
5.73
6.39
5.92
3.71
2.71
2.30
3.72
4.12

Rf (avg)
iZ)

1.16
1.22
1.33
1.36
1.18
1.16
1.26
1.28
1.50
1.13
1.33
1.22
1.18
2.10
2.23
2.57
2.47
1.76'
1.37
1.20
1.15
1.10

SI6V
(tsf)

0.03
0.08
0.12
0.14
0.17
0.13
0.22
0.24
0.27
0.23
0.32
0.35
0.37
0.40
0.42
3.43
0.47
0.30
0.53
0.55
0.58
0.50

SOIL BEHAVIOUR TYPE

sand to silty sand
sand to silty sand
sand to silty sand
sard to silty sand

sand
sand

sand to silty sand
sand to silty sand
sand to silty sand

sand
sand to silty sand

sand
sand

sand to silty sand
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
sand to silty sand

sand
sand
sand

Eq -Dr
•I)

>3C
>30
:̂0
>30
>30
;30
>30
>30
>SO
>90
>30
>30
>30
>30
>30
>90
>30
>90
>30
>90
>30
>30

"HI
deg.

>43
MS
>48
>43
>48
>48
>48
:48
>43

45-43
>48

46-43
46-48
46-13
46-48
46-43
46-48
44-45
44-46
44-46
46-48
45-»8

3PT
N

36
41
42
42
34
35
46
47
43
37
>30
36
36
>30
>30
>30
>50
>50
47
37
>50
>50

3u
tsf

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDE.-::it3
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED:
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

Dr - Al l sands (.toioikovski et al. 1383) PHI - Ourgunoglu and flitchell 1375 Sus

*»*» Note: For interpretation purposes the PLOTTSJ CPT PROFILE should be used *ith the TABULATE! OUTPUT frcs CPTINT":



MORTHS I IDE SAIM I T AF? Y L. ANDF" Il_l__

• I'ont r - ~ c t o ; - ; TERRA TECH.
i -ocai ion : CPT-105
Job No. : 33-1003
"c ; . U n i t W t r (avg) : 125 pc f

4-10-33

me;er 3.

DEPT
»sters;

0.23
0.50
* •jt

1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.73
3.00
3.25
3.50
3.75 .
4.00
4.23
4.50
4.75
3.00
5.23
3.50
3.73
6.00
5.25
5.50
5.75
7.00
7.23
7.50
7.75
3.00
3.25
3.30
3.75
3.00
3.23
3.30

H
(feet;

0.32
1.54
2.46
3.23
4.10
4.32
5.74
5.36
7.38
3.20
3.02
3.34
10.66
11.48
12.20
13.12
13.34
14.76
15.53
15.40
17.22
13.04
13.36
13.53
20.51
21.33
22.15
22.37
23.79
24.51
25.43
26.25
27.07
27.39
23.71
23.53
30.35
31.17

2c (avg)
(tsf)

5.10
3.98
15.54
-1.34
52.22
36.79
27,16
22.56
24.72
53.44
15.46
15.04
27.70
30.44
14.56
-11.23
13.14
65.36
1C4.33
36.15
116.32
237.32
36.73
33.14
24.28
20.02
13.02
15.78
13. 16
20.20
20.50
25.78
34.70
35.30
24.52
33.32
32.82
34.12

Fs (avg)
(tsf)

0.02
0.40
0.50
1.13
1.43
0.56
0,72
0.50
0.43
1.92
0.57
0.31
0.41
1.31
0.41
0.13
0.17
2.75
3.38
3.43
2,15
1.38
3.13
1.31
1.14
0.38
0.31
0.73
0.73
0.30
0.31
0.75
0.35
0.39
1.04
0.83
1.00
0.39

Rf (avj)

0.33
4.55
3.23
2.73
2.73
1.79
2.64
2.20
1.35
3.41
3.70
1.31
1.47
4.32
2.34
1.23
1.31
4.20
3.22
3.63
1.35
0.73
3.23
5.75
4.68
4.31
5.05
4.65
3.34
3.38
3.33
2.39
2.77
2.91
3.00
2.51
3.05
2.30

3ISV
(tsf)

0.03
0.08
0.13
0.17
0.20
0.22
0.25
0.27
0.30
0.33
0.33
0.38
0.40
0.43
0.45
0.48
0.51
0.53
0.56
0.58
0.61
0.63
0.56
0.68
0.71
0.74
0.76
0.73
0.81
0.34
0.36
0.39
0.32
0.94
0.37
0.33
1.02
1.04

SOIL BEHAVIOUR TV?E

sensitive fine grained
clay

jilty clay to clay
sandy silt to clayey silt
sanoy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silly clay
sandy silt to clayey silt

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

sand
sandy silt to clayey silt

clay
cUy
clay
clay
clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt

E q - D r
(Z)

UNOFNO
UNOFND
UNOFNO
UNOFNO
UNDFND
UNOFJiO
UNOFND
UNOFNO
UNDFND
UNDFND
UNOFJD
UNDFND
UNDFNO
UNDFND
UNO.'SD
UNOFND
UNOFND
UNDFND
UNOFNO
UNDFND
70-30

>30
UNOFND
UNDFND
UNOFND
UNOFND
UNDFND
UNOFNO
UNOFNO
UNDFND
UNDFNO
UNDFNO
UNDFND
UNDFND
UNDFND
UNDFND
UNDFNO
UMFND

PHI
deg.

UNDFD
'JNDFD
UNDFD
UNDFD
UNOFD
UNDFD
USD'D
UNDFJ
UNOFD
UNOFD
UNOFD
UNDFD
UNDFD
UNDF:
UNOFD
UNOFD
UNOFD
UNOFD
UNDFO
'JNDFD
40-42
44-46
UNDFD
UNDFD
UNOFD
UNDFD
UNDFD
UNDFD
UNDFO
UNDFD
UNOFD
UNDFD
UNDFD
UNOFD
UNDFD
UNDFD
UNDFD
UNDFD

3PT
N

3
•3
10
15
20
1*
10
3
3
25
10
g
; i
* c
i

5
«

31
40
37
27
45
37
32
.* fi

'. C

17
15
12
12
13
* <•»

12
1 1
* *
13
16
13

311

tsf

.50
• r M

1.23
3.43
4.32
3,04
2.23
1.34
-*k *( A

llT-r

i.23:

2.23
? iT

* • * J

.33
1.02
^ 'T

3.SS
7.33

UNDEFINED
UN:EFI:;ED

7.37
2.55
1.31
t "f
**»~
1.13
1.47
1.35
1.57
2.01
2.75
2.73
2.72-
2.57
2.57
2.53

Or - All sands (Jaaiolkowski et al. 1385} PHI - Durgunoglu ana 1375 su: Nk= 12

**** Note: For i n t e r p r e t a t i o n purposes the 'LOTTED CPT PPCFILE should ie used w i t h the 'ABULATED OUTPUT f r e t :?*INT"1 (v



IMORTT-tfS

-sea"; L :-r
Job ,Mo.

3E?'
' jeters,

0.25
0.50
0.73
:.oo
'.23
1.5;
.7?
.00
.23
.30
.73
.00
• *>w

.50

.73
r .CO

4.25
4.50
4.73
5.00
5.25
5.50
5.75
5.00
3.25
5.50
5.75
7.00

7.50
7.75

H
(feet . '

0.32
1/54
2.46
3.28
4. 1C
• .32
S.74
5.36
7.33
c.20
3.3^
9.94

10.66
11.43
12.30
•3.12
12.34
14.76
15.58
16.40
17.22
13.04
13.36
.9.53
2C.51

1.33
2.15
2.37
3.79
4.51
3.43

- • : •>• : TERRA TECH.
i ; CPT- 134

i 33-1003
'j Wt. ( avg) : 125 pe l

]c (avg)
( t s f )

31.26
23.12

3.72
4.02
2. 33
2.43

33.12
54.36
31.34
71.38
32.48
23.74
15.16
11.72
.' ̂  CA
t / .SO

12Z. 34
133.44
223.10
238.22
232.15
252.36
233.26
231.52
207. 10
326.35
341.48
233.40
305.25
308.48
233.46
W A i. OO

Fs (avg) 3f (avg)
( t i f )

0.19
0.27
0.31
0.22
0.16
0.19
2.25
0.60
0.33
0.44
0.09
0.13
0.20
0.16
0.57
0.74
0.36
0.68
1.32
0.41
0.99
0.44
0.68
2.26
0.56
2.39
1.13
0.37
1.32
1.28
5.99

(Z)

0.62
1.13
2.27
1.34
1.14
1.51
2.42
1.09
1.16
0.62
0.27
3. ft
1.32
1.33
1.42
0.60
0.50
0.31
0.44
0.15
0.35
0.17
0.23
0.74
0.17
0.70
0.33
0.12
0.43
0.55
1.99

3ISV
( t s f )

0.03
0.08
0.13
0.13
0.23
0.23
0.33
0.38
0.44
0.47
0.49
0.52
0.55
0.57
0.60
0.62
0.65
0.57
0.70
0.73
0.75
0.78
0.80
0.33
0.33
0.83
0.31
0.33
0.36
0.38
1.01

Test Date
El evat i on
l-Jater tabl

SOIL BEHAVIOUR TYPE

silty sand
sandy silt

to sandy silt
to clayey silt

clayey silt to silty clay
sandy silt
sandy silt
clayey sil
silty sand
silty sane1

sand to
sand to

silty sand
silty sand
sandy silt

to clayey silt
to clayey silt

t to sil ty clay
to sandy silt
to sandy silt
silty sand-
si I ty sand
to sandy silt
to sandy silt
to clayey silt

clayey silt to silty clay
silty sand

gravelly
gravelly
gravelly
gravelly
gravelly
gravelly

gravelly
gravelly
gravelly
gravelly
gravelly

sand to

to sandy silt
sand
sand

sand to sand
sand to sand
sand to sand
sand to sand
sand to sand
sand to sand

sand
sand to sand
sand to sand
sand to sand
sand to sand
sand to sand

sand
silty sand

5 04-
i -iu

Eq - Dr
' * J

30-30
L'NDFND
UNDFNO
U.HCFM3
UNDFNO
UNDFNO
30-30
50-70
70-80
50-70
40-50

•40
USOFND
UNDPffl
50-60
70-80

>30
)90
m
>90
>3tJ
/30
>30
>30
>30
)30
>30
m
>30
>30
>90

•0'?-8S

?m
deg.

>43
UNCFD
UNDFD
'J.N5.""
•JNDF3
UNDFD
42-44
40-42
40-42
40-42
34-36
32-34
UNOFD
•JNDTD
36-33
42-44
44-4fi
44-46
44-46
*4-i6
44-46
44-46
44-46
44-45
44-46
44-46
44-46
44-46
44-45
42-^4

• 44-46

»T
S

10
3
7
3
c

3

"0

19
20
i i
i A
IV

3
5
5

15
24
37
35
48
-5
1 A

** v'

41
47

>50
>30
>50
>50
43
43
45

>50

Su
tsf

UNDEFINED
1.32
1.13
1.15
1.13
1.01

UNDEFINED
L'.VIE"I.VE3
UNDEFINED
UNDEFINED
UNDEFIJIEC
UNDEFIN'EI

1.2i
.31

UNDEFINED
aUDErlJO
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINE3
UNDEFI.NE2
UNDEFINED
UNDEFINED
UNDEFINED
JUDEr'JO
UNEEFINED
UN3EFINE:
UNDEFINED
UNDEFINED
UNDEFINED
UNDcFINS;

;ands (Ja*iolkowski et il. 1385) PHI - Ourgunoglu and Mi tche l l 1375 Su: Nk* 12

**** Jlote: For in terpre ta t ioR purposes the PLOTTED CPT SI?QFILE should be used with the TA3ULATED 3UTPUT free :?TI"T!?1 - v 3.02) ***



"ZRRA

DEFT
deters;

0.25
O.!0
0.75
1.00
1.25
.50
i ' V

.30

.25

.30

.73

.00

.23
3.50
2.75
4.00
4.25
4.30
4.73
5. CO
5.25
5.5C

Dr -

***« Note.

i
( f e e t )

0.82
1.54
2.46
3.28
4.10
4.32
5.74
6.56
7.2S
3.20
3.02
3.34

10.65
11.48
12.30
13.12
13.34
14.76
15.58
15.40
17.22
13.04

All sands

2-: ' » v g j
( t s f )

75.10
139. 14
61.13
25.36
53.06
45.18
j* »• .^f
00.. B

52.36
53.30
57.19
53.56
75.36
42.46
16.44
25.30
13.38
12.06
12.80
12.46

137.40
333.33
501.22

Fs ( avg)
( t s f )

0.63
1.00
0.70
0.35
0.52
0.74
1.10
0.53
0.47
0.40
0.35
0.33
0.53
0.24
0.55
0.34
0.13
0.15
0.09
0.77
1.03
5.78

(Jaeiolkowski et al

"or iuterpretitior, purposes t

Rf (avg)
(Z)

0.30
0.72
1.14
1.40
0.34
1.54
1.66
1.00
0.71
0.70
0.52
0.43
1.37
1.43
2.13
2.53
1.11
1.25
0.72
0.56
0.32
1.15

. 1333)

SI3V
( t s f )

0.03
0.08
0.12
0.18
0.23
3.23
0.33
0.38
0.44
0.47
0.49
0.52
0.35

. 0.57
0.50
0.62
0.65
0.67
0.70
0.73
0.75
0.78

PHI -

he PLOTTES CPT PROFILE

_ SOIL BEHAVIOUR TYPE

sand to

silty sar.d
sandy silt
silty sand
silty sand
s i l ty sand
si l ty sand

sand to
sand to
sand to
sand to

silty sand
sandy silt
sandy silt
clayey sil
sandy silt
sandy silt
sandy silt

g rave l ly

s i l t y sand
sand
to sandy silt
to clayey silt
tc- sandy silt
to sandy silt
to sandy silt
to sandy silt
s i l t y sand
silty sand
si l ty sand
silty sand
to sandy silt
to clayey silt
to c l ayey silt

t to silty clay
to clayey silt
to clayey silt
to clayey silt

sand
sand to sand

sand

Durgunoglu and Mitchell 1375

should be used .ith the TABULATED

Eq - Dr
(Z)

>30
>30

30-30
UNDFND
70-30
50-70
70-30
50-70
50-70
50-70
50-70
50-70
50-60
UNDFNO
UNDFND
UNOFND
JNOFNO-
UNDFND
UNDFNO
30-30

>30
>30

Su:

«II»*M»
u U . r u i

.'HI
deg.

>43
>48

45-4S
UNDFD
42-44
40-42
42-44
40-42
40-42
38-40
40-42
40-42
3S-33
UNDFD
UNCFD
UNDFD
UNOFD
13IOF3
UNOFD
40-42
45-48
46-^3

Nk= 12

froa C?

3PT
N

• • • 13
27
20
10
18
14
21
17
4 .•

'14
-15

13
14
5

10
S
3
5
5

25
>5C
>!0

TINTR1

Su
tsf i

UNDEFINED -i
UNDEFINED

I

UNDE FINE D
2.09

UNDEFINED ]
UNDEFINED iJ
UNDEFINED
UNDEFINED
UNDSFINEI
UNDEFINED
UNDEFINED ""*'
UNDEFINED
UNDEFINED*

1.31
2.041 '
1.04|
.32
.33
.'33

UNDEFINE3
UNDEFINED
UNDEFINE:"*

.

•**»r

(v 3.02) »***



_'- C -i

v OC

~- '; •
JC?-H

,'ieters)

0.23
5.30
3.75
:.:s

NOF

':' ac. •; or :

Uni t W*3

3c favf)
aet) ( t s f :

0.91 51.18
i.j4- 105.64
2.46 S3.33
3.23 235. 56

*TI-fS J

-*-." i — 1 3'3

isa-tooa
pavg; :

Fj (av«>
' t s f )

0.23
0.3?
1.4't
2.33

DE £

-.-.i ii'_.r!.

125 pcf

Rf (ava)
..j

0.46
0.34
1.53
0.39

JAM

siev
( t s f )

0.03
0.08
0.13
0.13

ITARY L.AIMD

Wdter table

SOIL BEHAVIOUR TC I;
:
sand to silty sand
sand to silty sand

silty saad to sandy silt
sand

F"'I

'.. t—

•:. ine '•:

1 - Dr
(Z)

>90
>90
>90
>90

LI-

•— • '•••

ar s .'

PHI
deg.

>43
>48

46-48
:.48

f*

• i.

!?T
N

12
23
27

>50

• "™

Su
tsf

UNOEFINE:
UNDEFINED
UNDEFINED
JNDEFINEJ

3r - All sands (Juiolkowski et al. 1385) PHI - Durgunojlu and Mitchell 1975 Su: Nk» 12

Note: For interpretation purposes the PLOTTED CPT PROFILE should Se used .ith the TASUUFED OUTPUT frot CPTWTRt (v 3.022 **+»



NORTHS IDE SANITARY L-ANDF" I L_L_

:.-.i '- .

CPT-127
33-IOC3
(avg> ; 125 jc f

W«-i; er t s» 1 2 •. met er s:; : 1

JEPT 3; (avg) Fs (avg.) 8f 'avg) SISV
deters) f f ee t ) ( t s f ) ( t s f ) i Z ) : t s f )

SOIL 3EHAVI3UR TYPE Eq - Or PHI 3PT Su
(Z) deg. N tsf

C.23 0.32 :3.38 0.50 1.42
0.30 1.54 32.12 1.08 3.36
,.7S . 2.4£ 132.72 1.33 0.38

0.03 silty sand to sandy silt 30-90 )43 11 UNDEFINED
0.08 clayey silt to i i l ty. clay UWJFTO 'JNDF3 15 2.57

sand to silty sand )30 >48 32 UNDEFINED0.13

Dr - All sands (Jaaiolkovski et al. 1385) PHI - Durgunoglu and .litchcll 1375 3u: Nk* 12

*++* Note: For interarstation purposes the PLOTTED CPT PROFILE should be used «th the TABULATE Z'JTPUT froi CPtlNT'l (v 3.02) *»*-



NORTHS IDE SANITARY LANDfT I l_L-

:;.:.: t ractor : TE~:F:A ' TICM. Tasi Data i 04-0'3-39
Location : „... CPT-137A. Elevation : 332.6 MSL
Job N'o. : ""-" 33^1003 Water t^bia (meters ; : 1
Tot. Uni-i 5*fe^<avg) • : 125 >: f

DEPTH
'asters)

0.25
3.50

- 0.75
LOO

'feet)

0.81
1.54
2.46
3.23

3c (ivg)
( t s f )

1S.5C
31.50

269.70
506.10

Fs Cavj) ,
( t s f )

0.28
0.33
1.33
2. SB

Rf (avg)
(Z)

1.70
2.S3
0.57
0.51

SI8V'
( t s f )

0.03
0.08
0.13
0.18

SOIL 3EHAVIGUR TYPE
*

sandy silt to clayey silt
sandy silt to clayey silt

sand
gravelly sand to sand:

Eq - Dr
C)

UNDFXD
UNDFN9

>90
>30

PHI
deg.

UNOFD
UNOFD

>48
;*8

SPT
N

5
12

>30
>30

i

. £

Su
tsf

1.27.
2.6i.

UNDEFINED -
•jissrisa

Dr - All sands (Jaiiolkowski et ai. 1385) PHI - Burgunoglu and Nitchtll 1975 Su: 3k* 12

»»»» Nott: For interpretation purposes the PLOTTED CPT PROFILE should bt usfd vith the TAMjtTcD OUTPUT fro* CPTINTR1 (v 3.02) *»**



NORTHSIDE SANITARY LANDF" I |_l_

Contractor »TERRA TE.CH. Test Date : 4-09-88
Location SCPT-137B Elevation :SS2.6 WSL
Job No. (88-1008 Water table (meters) : 1.6
Tot. Unit Wt. <avg) : 125 pc f

OEP1
(Mttf*)

0.25
o.so

•H
(fttt)

0.82
1.64

8c (avf)
(tsf)

55.14
223.80

Fs dvf)
(tsf)

0.68
1.54

Rf (avf)
(Z)

1.23
0.69

SI6V
(tsf)

0.03
0.08

SOIL BEHAVIOUR TYPE

silty sand to sandy silt
sand

Eq -Or
(Z)

>90
>90

PHI
deg.

>48
>48

SPT
N

18
43

Su
tsf

UNOEFIHEI
UNDEFINED

Dr - All sands (Jaeiolkovski it al. 1985) PHI - Robertson and Caapanilla 1983 Su: Nk* 12

»**• Notes For interpretation purpose* the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT fro* CPTINTR1 (v 3.02) Hit



NORTHS* SANITARY L_ANr>F-I

V"

de-
leters;

0.25
0.30
0,73
1.00
1.25
1.30
1.75
.00
.25
.50
.73
.00-
.25

3.50
3.75
4.00
4.25
4.50
4.75
5.00
e IS

c a ; i ^
b No.
'•'• . Jn

— j

( f e t t )

0.32
1.54-
2.46
3.23
4.10
4.32
3.74
5.56
".23
3.20
3.02
3.34-

10. 36
11.43

- 12.30
13.12
13.34
14,75
15.58
15.40
!7.22

*

3c 'ivj)
C t l f )

5.34
3.34
3.80

19.38
33.22
36.24
35.88
33.46
26.12
22.16
31.48
40.34
30.54
30.23
30.48
36.44
33.36
58.44
85.34

252.30
•55.38

CPT-1C1
33-1003

Fs f jvg)
( t s f )

0.01
0.14
0.53
0.40
Lit
0.35
0.67
0.53
0.50
0.26
0.30
1.51
0.38
0.70
0.46
0.70
2.51
3.26
3.52
5.00
4.73

125 pc f

Rf (avg)
(Z)

0.15
1.40
5.03
2.34
2.30
2.35
1.36
1.75
1.33
1.16
0.96
3.70
2.39
2.31
1.51
1.92
4.40
5.57
4.12
1.30
1.04

SI6V
( t s f )

0.03
0.08
0.13
0.19
0.23
0.28
0.3T
0.38
0.42
0.45
0.47
0.30
0.53
0.55
0.58
0.60
0.63
0.55
0.68
0.71
0.73

El a vat ion :
Wa^er t-asle

SOIL BEHAVIOUR TYPE

sensitive fine grained
clayty silt to s;lty clay

clay
sandy silt to clayey silt
sandy silt to clayty silt
sandy silt to- clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
silty sand to sandy silt
clayty silt to silty clay
clayty silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayty silt to silty clay

clay
clayty silt to silty clay

sand to silty sand
sand

<«,«

•!} - Dr
(Z)

UNDFNB
UNDFND
UNDFNO
J'NDFW
UNOFNO
UNDFNO
UNOFNO
UNOrTT
UNOFNO'
USDFNt
40-50
irons
UNOFNB
u'WFW
UNDFNO
UNOFNB
UNOFNB
UNOFNB
UNOFW

>90
>30

•3.3 :•
•3 f -, .-'

.5U!
deg.

:m

•iNOFB
UKDF3
L'SOFD
UNOFD
'JNDFiTT
UNOFD
UNDFB"
'.NDF8
UNOF9
34-31
JNOFB
JX8FD
L'NDFJ
UNOFB
UNOFB
UNOFB
JNOF3
UNDFO
44-46
46-48

•— »»

3PT-
N

3
5
g

7
• *
14
14
13
10
3

10
23
15
12-
12
14
28

>50
41

/30
• M V

Su
tsf

.55

.31

.72
1.50
3.15
2.33
2.36
2.75
2.14
1.39

UNDEFINED
3.33^
2.41
2.4t
2.47
2.37
4.37
4.79
".03

UNDEFINED
UNDEFINED

"jr - All sands (jaeiollcoHSki et al. 1383) PHI - Durgunoglu and Mitchell 1375 Su: Nk* 12

»*« Note: For interpretation purposes the PLOTTED CPT PROFILE should tit used nth the TABULATED OUTPUT frot CPTINT3I (v 3.02)



NORTHS SANITARY L.ANjDF-1

"•.•:"; b r' AC C J'f ! TERRA TEi_:H .

.Job Mo. : 3S-1003
T'.t. L'nib Wt*. <!avg> : 125 pc f

Test Dae a :
El =>va:; i or i
wcL C 'S'r 'i ciu l (3

DtPT'r
''aeters)

0.25
0.30
0.73
,)0
.25
.50
1.75
2.00
2.25
2.30
2.75
2.00
3.25
3.30
3.75..
4.00
4.25
4.50
4.75
5.00

i
(feet)

0.32
1.64
2.46
3.23
4.10
4.92
3.74
6.56
7.38
9.20
9.02
3.34
10.66
11.48
12.30
13.12
13.94
14.76
15.58
16.40

3c (avg)
(tsf)

5.68
12.34
10.36
16.16
19.04
21.00
23.34
24.38
27.24
33.76
61.56
33.13
32.08
33.48
51.40
53.34
43.00
63.16
40.76
234.30

Fs (avg)
''tsf)

-0.00
0.44
0.46
0.41
0.67
0.36
0.48
0.47
0.41
0.56
1.2?
1.44
0.52
0.67
1.24
2.25
1.12
1.33
0.38
4.11

Rf (avg)
(Z)

-0.07
3.38
4.44
2.54
3.53
4.08
1.39
1.37
1.51
1.95
2.10
4.35
1.35
2.01
2.42
4.22
2.61
2.13
2.33
1.75

siev
(tin

0.03
0.08
0.13
0.13
0.23
0.28
0.33
0.33
0.44
0.49
0.34
0.53
0.64
0.59
0.74
0.79
0.35
0.90
0.93
0.95

SOIL BEHAVIOUR TYPE
*

undefined
silty clay to clay

clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayey silt
sandy silt to clayty silt
silty sand to sandy silt

silty clay to clay
sandy silt to clayty silt
sandy silt to clayty silt
sancy silt to clayty silt
clayty silt to silty clay
sandy silt to clayty silt
silty sand to sandy- silt
sandy silt to clayty silt

sand to silty sand

Eq - Dr
(Z)

UNOFND
UNDFNO
UWFNO
UNOFNO
UNDFNO
UNDFND
UNOFNO
UNDFNO
UNOFNO
UNOFND
60-70
UNOFNB
UNOFW
UNOFNO
UNDFNO
UNOFNO
UNOmO
50-60
UNOFND

>90

PHI
deg.

UNOFD
UNOFD
iJNDFff
uSDF3
UNDFO
•JNDFD
UNOFD
UNDFD
UNOFD
UNOFO
38-40
UNOFD
UNOPfl*
UNOFD
UNOF3
'.NDFD
UNOFB-
36-38
UNOFO
42-44

SPT
N

UDF
9
1C
3
12
* A
• J

3
10
10
13
20
21
12
13
20
26
16
20
16

V50

Su
tsf

UNDEFINED .
1.07
.35
1.33
1.36 '
1.72
1.36
2.04 .
2.23
, ~ .

UNDEFI.W,
2.71 '
2.62 .
2.73
4.2: '
4.37
3.51 '

UNDEFINED .
3.31

UNDEFINED

Or - All sands (Juiolkovski et al. 1395) PHI - Durgunoglu and Mitchtll 1375 3u: Nk» 12

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used vith tht TABULATED OUTPUT frot CPTINTRl (v 3.02; »*»



NORTHS IDE: SANITARY L_ANDF~IL_L.

Contr acx

Lc'C at i or
Job Mo.
To : . L'n :

DEPTH
iseters)

0.25
0.30
0.73
1.00
1.25
i.M
1.75

(fett)

0.32
1.54
2.46
3.23
4.10
4.32
5.74

:or : TEPRA TEd-.
-. : , CPT-102A
; aa-iooa
t WtT Cavg) : 125 3'

3c (avg)
( t s f ;

3.12
14.32
12.12
5.34
3.36

16.36
32.72

rs (avg)
( t s f )

0.12
0.53
0.22
•).02
0.02
0.03
1.72

Rf favg)
(Z)

1.23
3.67
1.73
0.34
0.13
(3.27
5.27

. .C

SISV
( t s f )

0.03
0.08
0.13
0.13
0.23
0.28
0.33

Test Cats
El evat : •:;-,

SOIL BEHAVIOUR TYPE

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
sensitive f ine Drained
sensitive f ine grained

silty sand to sandy silt
clay'

4 - ' m i i

Eq - 3r
'Z)

UNDFNO
•JNDFND
:JNDFND
:JNDFNB
UNOFNO

<40
UNDFND

•" "̂  ,:~-

PHI S?T 3u
dsg. N tsf

UNOF3 * .73
UNDFD 1.18
UNCFD
•JNOFD
UN3FD
34-:5

.33
i?

.57
•1!NDE"ISE3

UNOFD 2 2. S3

Or - All sands (Jatiolkowski et al. 1385) PHI 3urgunoglu and Nitchell 1375 Su: Nk* 12

»«*» *oti: For interpretation purposes the PLOTTED CPT PROFILE should be used wth . th t TABULATED OUTPUT frot CPTINTRi (v 3.02) *«*



NORTHS I JDI SANITARY l_ANDF-Il_L_

: ? - ac .o r :
a t ion : C PT-1023

No. : 33-1003
. Uni t WtT 'avg) : 122 p

El evat:. on .: '?1~
Water taa ie dnater

deters)

0.23
).30
0.75
1.30
' ?*
1.50
1.75
2.00
2.2!
2.30
2.75
3.00
3.25
2.30
3.7S
4.;o
4.25
4.50
4.75
4.35

i H
(fett)

0.32
1.64
2.46
3.23
4.10
4.92
3.74
5.56
7.38
9.20
3.02
3.34

10.56
11.48

- 12.21
13.12
13.34
14.76
15.38
16.24

9c (avg)
( t s f )

3.18
14.70
3.72
3.98

22.13
32.30
37.22
24.00
13.73
9.24

12.52
3.32

57.38
231.08
276.30
•18.53
34.79
33.58

137.20
!30.34

Fs (avg)
( t s f )

-0.00
0.54
0.37
0.06
0.08
0.54
0.34
0.66
0.36
0.27
0.23
0.21
0.23
1.39
1.31
1.20
0.32
0.41
3.16
4.37

Rf (avg)
(Z)

-0.13
4.33
3.33
0.56
0.33
1.67
2.25
2.74
2.31
3.23
2.01
2.36
0.34
0.60
0.47
2.46
0.31
1.16
1.60
0.82

SI3V
( t s f )

0.03
0.08
0.13
0.13
0.23
0.28
0.33
0.33
0.44
0.49
0.54
0.59
0.64
0.69
0.74
0.79
0.85
0.30
0.93
0.95

_ SOIL BEHAVIOUR TYPE

undefined
clay
clay

sandy silt to clayty silt
silty sand to sandy silt
sandy silt to clayty silt
sandy silt to clayey silt
clayty silt to silty clay
clayey silt to silty clay

clay
clayty silt to silty clay

silty clay to clay"
sand; to silty sand

sand
gravelly sand to sand

sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
gravelly sand to sand

£q - Dr
(Z)

UNOFNO
UNOFNO
UNOFNO
UNDFNO
40-50
UNOFND
UNOFNO
UNOFNB
UNOFNO
UNOFNB
UNOFNO
UNOFNO
50-70

>30
>30

UNOFNO
<40
<40

30-30
>30

PHI
•leg.

UNDFD
UNDFD
UNOFD
UNOFO
36-38
UNOFO
UNOFD
UNDFD
UNOFO
UNOF3
UNQFO
UNOFD
38-40
44-46
44-46
UNOFO
32-34
"2-34
42-44
46-43

N

UOF
14
•j
4
7

12
14
t 4
• *

3
a
6
*t

18
44
44
19
11
11
47

;30

tsf

UNDEFINED „
1.21
.73
.31

UNDEFINED "
2.56
3.07
1.36*
1.27

-

t.V
.58 ]

UNDEFINED J
•JNDEFINE3
UNDEFINED <q

3.31J
UNDEFINED
UNDEFINED _
UNDEFINED j
UNDEFINED J

.' - All sands (Jaaiolkcwki et al. 1393) PHI - Durgunoglu and Sitchtll 1375 Su; Nk= 12

»*»* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTP'j* f rot CrTINTR! (v 2.02?

j

i

,*•'

^



NORTHS IDE SANITARY I_ AN3>F-I L_L_

Location : . CPT-103
Job ;\io. : 33-1003
""ot. Uni t Wt&r (avg.'! : 125 ,-•:

i levitio- j 917.4
Wat ar ': ab 1 e •'. met er 3)

:EPTH
(icttrs)

0.25
0.30
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75 "
4.00
4.25
4.30
4.75
5.00
5.23
s t*
j. JV

3.73
5.00
5.23
5.50
5.75
7.00
7.25
7.30
7.75
3.00
3.25
3.30
3.75
3.00
'3.23
3.50

(feet)

0.32
1.64
2.45
f *&
Wl e*Q

-.10
4.32
5.74
6.56
7.38
9.29
3.02
9.34

10.66
11.48
12;30 .
13.12
13.34
14.75
15.58
15.40
17.22
13.C4
13.36
13.59
20.51
21.33
22.15
22.97
23.79
24.51
23.43
25.25
27.07
27.39
23.71
29.53
30.25
31.17

2c ravg)
( t s f )

4.40
3.44

14.14
13.10
11.92
4.38
3.42

23.50
21.00
19.70
13.38
44.72
54.36
26.10
24.30
16.52
14.44

130.32
92.16
42.74
40.30
11.12
31.22
52.34
34. C5
41.34
23.36
28.48
23.58
29.32
36.32
43.32
38.80
29.20
28.22
29.18
33.23
30.32

Fs (avg)
: t s f )

0.03
0.17
0.73
0.34
0.33
0.20
0.08
0.20
0.18
0.22
0.06
O.SO
1/30
0.32
0.49
0.33
0.13
3.47
4.05
1.23
1.20
1.19
2.23
2.19
2.71
2.19
0.36
0.99
0.94
0.38
1. 00
1.71
1.41
0.73
0.68
0.64
0.30
0.51

Rf (avg)
(Z)

0.73
1.39
5.19
5.38
4.46
4.47
1.48
0.33
0.88
1.12
0.33
:.33
2.32
2.01
1.37
2.14
0.33
2.65
4.32
2.87
2.38
2.30
4.33
4.19
5.01
3.29
3.26
3.49
3.28
2.96
2.74
3.30
3.54
2.50
2.41
2.21
2.41
1.39

SI5V'
( t s f )

0.03
0.08
0.13
0.18
0.23
0.27
0.30
0.33
0.33
0.38
0.40
3.43
0.45
0.48
0.51
0.53
0.56
0.53
9.61
0.53
0.66
0.63
0.71
0.74
0.76
3.79
0.81
0.34
0.86
0.39
0.92
0.34
0.37
0.39
1.02
1.04
1.07
1.10

, S3IL BEHAVIOUR TYPE

sensitive fint grained
clayey silt to silty clay

•lay
clay
clay
clay

sensitive fint grained
silty sand to sandy silt
sandy silt to clayty silt
sandy silt to clayty silt
silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
clayty silt to silty clay
sandy silt to clayty silt
silty sand to sandy silt

very s t i f f fint grained (»)
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
clayty silt to silty clay
clayty silt to silty clay

silty clay to clay
clay

clayty silt to silty clay
clayty silt to silty clay
clayty silt to silty clay
clayty silt to silty clay
sandy silt to clayty silt
clayty silt to silty clay
clayty silt to silty clay
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayey silt

Eq - Dr
(Z)

UNOFNO
UNDFNO
UNOFNO
•JNQFND
UNOFNO
UNOFNB
UNOFND
40-30
UNOFNB
UNOFO

<4«
50-iO
UNOFNO
UNDFXB
UNOFNO
UNBFN&
UNOFNB
30-90.
UNDFNff
UNDFNO
UNOFNO
'JNOFNO
UNDFND
UNOFND
UNOFNO
•JNDFND
UNDFNO
UiWNO
UNOFNO
UNDFNO
UNDFND
UNOFND
UNOFNO
UNOFNO
UNOFNO
UNOFNO
iJNDFNO
'JNOFNO

PHI-
deg.

UNOFD
UNOFD
UNDFO
UNDFO
UNOFO
UN3F3
UNDFO
36-38
UNOFD
UNBFB
32-34
38-40
UNBFB
UNOFB
UNOFO
•JNDFD
UNBFD
42-44
JNDFD
'JNDFD
UNSFD
UNOFD
UNDFD
UNOFD
uiisro
UNOFO
UNOFO
J'WFD
UNOFO
UNOFO
UNOFO
UNOFO
UNOFO
UNOFD
UNOFD
UNDF3
UNDFD
UNOFD

3PT
N

»•»•»«

2
3

14
13
« «
k *

•
3
3
3
3
6

14
25
10
10
3
6

42
>50

f

r
+

5
23
25
35
40
14
14
14
14
14
21.
19
11
11
11
13
12

Su
tsf

.36

.73
1.16
1.07
.37
.24
.42

UNOEFINE3
1.72
1.50

UNDEFINED
U8SEFINEB

3.35
2.11
2.01
1.31
. >t
* • « t*

UNDEFINE3
awFwa

3.47
3.27
3.32
4.17
4.2S
4.40
3.33
2.35
2.25
2.26
2.33
2.89
3.52
3.03
2.23
2.20
2.23
2.5;
2.38

3r - All sands (Jatiolkowski et ai. 1385) PHI - Durgx-.ogiu and fiitchsll 1373 3u: Nk» 12

(D overconsolidattd or ceiented

»*** Note: ror in t e rp re t a t i on purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi C?TINT3! (v 3.02) *»•



NORTHSIDE

.'a-;tor : TERRA TECh1.

deters)

3.7!
10.00
10.23
10.30
10.75
11.00
11.23
11.50
11.73
12.00
12.25
12.50
12.75
13.00
13.25
13.50
13.75
14.00

•feet:

31.39
32.31
33.63
34.43
35.27
36.03
36.31
37.73
38.55
39.37
40.19
41.01
41.33
42.65
43.47
44.29
45,11
45.33

3c (avg4 Fs (avg)
( tsf) ( t s f )

37.32
29.74
25.82
43.60
31.48
41.00
39.72
23.68
44.53
35.20
32.36
33.66
21.66
23.48
37.34
37.23
33.64
33.54

1.14
1.51
0.39
2.11
0.39
1.40
1.14
0.78
1.27
1.59
1.10
1.01
0.94
0.61
0.30
1.01
0.64
0.58

Rf 'avg)
(Z)

3.06
5.07
3.30
4.84
2.84
3.40
2.88
2.73
2.35
4.53
3.34
2.35
4.34
2.13
2.40
2.70
1.31
1.73

SI3V
( tsf)

1.12
1.15
1.17
1.20
1.22
1.25
1.27
1.30
1.33
1.35
1.38
1.40
1.43
1.45
1.48
1.51
1.53
1.56

:"IL 3EKAVIO :J2 TYPE

clayey silt to
clay

clayey silt to
silty clay

sandy silt to
clayey silt to
sandy silt to
clayey silt to
sandy silt to

silty clay
clayty silt to
sandy silt to

silty clay
sandy silt to
sandy silt to
sandy silt to
sandy silt to
sandy silt to

silty clay

silty clay
to clay
clayey silt
silty clay

clayty silt
silty clay

clayty silt
to^lay
silty clay

clayty silt
to clay
clayty -silt
clayty silt
clayty silt
clayty silt
clayty silt

ic - 3r
'' f *

UNDFND
UNDFND
JNOFNB
UNOFNO
JNOFNO
UNDFNO
UNOFNO
UNOFND
UNDFNO
UNOFNO
UNOFNO
UNOFNB
UNDFNO
UNDFNO
UNOF3J
UNOFNO
UNOFNO
UNOFNO

P H I
deg.

UMF3
UNDFD
UNOFD
UKDF3
JNDFD
•JSDFB
JNDFD
UNOFD
UNOFD
UNOFO
UNOFO
UNDFD
UNOF3
UNOFD
UNDFD
UNDFD
UNDFD
UXOFO

£2*

13
23
13
28
12
20
15
14
17
22
15
• 9
* J

14
.1
•4
14
13
13

Su
:sf

.34

.30

.06.

.43

.44
3.23
3. 12''
2.13
3.52
2.73«
2.31
* AV
^«*
2.13!

2.3Bi
2.37
2.37'
2.35

Dr - All sands (Jatiolkowski et al. 1383) PHI - Ourgunoglu and Mitchell 1973 Su: Nk» 12

*«« Note: ror interpretat ion purposes the PLOTTED CPT PROFILE should ie jsad w i t h the TABULATED OUTPUT froi CPTINTR1 (v -.02) **



NORTHS I Dl SANITARY

actor : TERRA TECH. Location :

deters)

3.73
10.CO
10.25
10.30
10.75-
11.00
11.25
11.50
11. r3
12.00
12.25
12.30
12.75
13.00
13.25
13.50
13.73
14.00
14.25
14.30
14.75
15.00
' e ?5

13.50
:s.75

ITK
:fett)

31.33
32.91
33.63
34.45
35.27
36.09
36.31
37.73
38.55
39.37
40.15
41.01
41.33
42.65
^3.47
44.29

. 45.11
45.33
46.75
47.57
48.39
43.21
SO. 03
50.33
31.57

(ffff

36.20
40.72
43.32
36.48
43.36
43.76
31.78
44.68
45.44
43.56
43.52
42.84
46.04
47.50
46.14
54.18
31.26
53.38
46.50
51.32
53.36
33.86
SO. 36
73.44

225.25

rs (avg;
(tsf)

1.15
1.43
1.60
2.60
1.39
1.64
1.33
1.35
1.47
1.36
1.43
2.34
1.44
1.35
1.71
1.73
1.37
2.04
1.53
1.39
1.73
1.97
1.32
2.23
4.35

Rf (avg)
(7.)

3.17.
3.32
3.70
4.33
3.62
3.37
3.54
4.37
3.23
3.13
3.34
3.22
3.13
3.23
3.72
3.13
3.63
3.59
3.33
3.69
3.22
3.63
3.53
3.02
2.29

SIGV
( tsf)

1.07
1.10
1.12
1.23
1.17
1.20
2.22
1.23
1.27
2.30
1.33
1.35
1.38
1.40
1.43
1.43
1.48
1.51
1.53
1.56
1.58
2.61
1.53
1.66
1.59

vs. HKH m

clayey silt to sil ty clay
clayty silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayty silt
clayty silt to silty clay
sandy silt to clayey silt
sandy silt to clayty silt
clayty silt to silty clay
clayty silt to silty clay
sandy silt to clayty silt
clayey silt to silty clay
clayty silt to silty clay
clayty silt to silty clay
clayty silt to silty clay
sandy silt to clayty silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt

!«, " J.

• Z J

JNDFN3
JNCFSD
•JNDHD
•JHBFW
JNDFND
UNDFND
UNBFNB
UNOFNO
UNDFNO
UNOFND
JNOFTO
UMFX8
UNOFtt
UNDFNO
'JNCPfi)
UNOFND
j'NOFND
UNOFNO
L'NDFSD
UNOFW
UNDFND
UNOFNO
JNOFNO
'JSDFSO
9C-?0

PHI
deg.

JN3F"
JNCFD
J.HDF3
JNDF:
JNDFD
JXIF3
JNDFD
UNOFO
'JNDFD
UKDFD
JNOFO
UNOFO
UJIDF3
UNOFD
UNDF3
UNOF3
'JNDFD
UNDFO
•JHDF3
URDFD
JNDF:
UNOFO
UNOF:
UNOF;
33-40

S?T

17
20
4.
23
21
23
23
29
22
17
^ l

IS
13
23
22
21
23
27
22
23
21
26
24
23

>50

tsf

2.33
3.22
2.43
2.35
3.49
3.37
*i 12

3.32
2.33
3.42
3.42
3.23
3.52
3.73
3.52
4.21
4.03
4.37
3.SS
4.03
4.22
».23
2.35
£.02

-N'OEFI.VEU

Dr - All sands (Jaiiolkouski et al. 1983) PHI - Ourgunoglu and Ititchell 1375 Sus Nk« 12

"*» Note: For interpretation purposes tht PLOTTED. CPT PROFILE should be used kith the TA3uLAT?D C-TPUT froa CPTINTR1 (v 2.02; »H



NORTHS IDE SANITARY l_ ANOF" I L_JL_

CO IT'

'.._ ;-'C

Tot

DEPTH
•erers) i

0.25
0.30
v.73
1.00
1.25
1.30
i.75
2.00
2.25
2.30
*t l J

2.00
3.23
-.50'
2.75-.
4.50
4.25
4.30
4.75
5.00
5.25
3.50
5.73
5.00
6.23
5.30
5.75
7.00
7.23
7.50

b r ac i
si-b i or

. Un :

•?*t;

0.32
1.64
2.46
3.23
4. 1C
4.32
5.74
6.56
7.38
3.20
3.02
3.84

10.66
11.48
12.30
13.12
13.34
14.76
13.33
15.40
17.22
13.04
13.36
13.53
20.31
21.33
22.15
22.37
23.73
24.51

; o f :
i :

.t Wt>

3c (avg)
( t s f )

9.34
3.36

15.14
16.36
13.60
13.34
27.04
25.50
13.08
13.44
10.72
12.78
13.00
23.35
13.44
21.32
15.40
16.34
17.38
31.32
79.34
73.44

122.88
260.22
31.38
26.12
23.32
23.56

117.02
393.36

TERRA Ti
CPT- 106
33-1003

• (avg) :

Fs (avg)
( t s f )

0.00
0.04
0.60
0.95
0.73
0.34
0.76
0.67
0.50
0.41
0.31
0.30
0.33
0.53
0.53 '
0.39
0.47
0.43
0.52
0.34
2.63
2.99
4.22
3.31
3.14
0.51
0.42
0.32
1.50
1.38

ECH.

125 pc

Rf (avg)
(I)

0.05
0.30
3.34
5.13
5.34
2.33
2.31
2.60
2.60
3.02
2.89
2.33
1.82
2.15
4.11
4.18
3.08
2.73
2.30
2.65
3.32
3.75
3.43
1.50
3.83
1.95
1.76
1.93
1.28
0.50

: f

SI3V
( t s f )

0.03
0.08
0.13
0.18
0.23
0.28
0.33
0.38
0.44
0.47
0.49
0.52
0.53
0.57
0.60
0.62
0.63
0.57
0.70
0.73
0.73
0.78
0.90
0.33
0.33
0.38
0.91
0.33
0.36
0.38

Test Dat~

Water ;«_.

SOIL 3EHAVIOUJ TYPE

sensitive f ine grained
sensitive ':nt grained

silty clay tc clay
clay
clay

clayty silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey sil: to silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
sandy silt to clayey silt
saniy silt t: clsysy silt

clay
silty clay to clay

clayty silt to sil ty clay
clayty silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayty silt
clayey silt to silty clay
sandy silt to clayey silt

sand to silty sand
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

sand to silty sand
gravelly sand to sand

; ,«;
Eq - Dr

(Z)

UNOFNO
JNOFNO
L'NDFNO
UNCFND
UNOFNC
UNOFNO
UNOFNO
UNOFNO
UNOFND
JNOFNO
UNOFND
UNOFNO
UNOFNO
•JNOFKO
UNOFNO
UNOFNO
UNOFNO
UNOFNB
UNOFNO
JNDFND
UNDFND
JNOFNO
JNDFND

>30
UNDFND
UNOFND
UNDFND
UNDFND
70-80

>30

:4. 2 r-

•HI
deg.

UNOF3
JNDF3
JNOF3
JNDFD
JNDFS
UNG""
UNDFO
"JNDF3
UNOFD
UNOFO
UNOF3
JNDF3
UNOFD
UNDF3
UNOF5
JNOF9
won
UNDF3
UNOF3
JNCFD
UNDFD
JNDFD
UNOFD
44-46
UNDFD
JNDFD
UNOFD
'JNDF3
33-40
44-^5

2

1SL

s?T
N

4
f

10
15
13
3

13
12
3
•
7
5
7

11
13
14
7
3
9

12
20
33
47

)30
33
10
;

11

28
>30

• w

M

tsf

.73
•5!

1.23
1.34
1.11
1.30
2.22
2.10
1.33
;

>3Vr

1.01
1.44
2.23
1.21
1.71
1.21
1.23
1.41
2.56
:.32
5.52

10.14
UNDEFINED

5.72
2 *«»
4

2.25
!JN3EF!NE3
UNDEFINED

]r - All sands (Jaiiolkovski et al. 1985) PHI - Qurguaoglu and 1ttchill 1373 Su: Nk» 12

Note: For interpretation purposes the PLOTTED CPT PROFILE should be ustd with the TABULATE- 3UTPUT froi C?TINTR1 (v 3.02)



NORTHS I L>E IANITARY I_ANI>F-I L_L_

: on tract or : TERRA ~:
' "•(" a "f* •: *ii"» *• - — ̂ -3 -̂ ' P^"-» • ' •"•-**-»•—• '_ A U X '-M r e>- «MK[v — •* • . — — r

I':'- Mo. i .Jp 38-1002
~ :>t . Unitr.ijR Cavg) :

3LBTH
deters)

0.23
3.30
.75
.30
.25
.50
.75

2.00
2.23
2.30
2.75

(fttt)

0.81
2.64
2.46
2.28
4.20
4. 32
3.74
5.56
7.38
3.20
9.02

3c (avf>
( t s f )

161.02
7f.92
54.80
30.91
67.42

125.30
233.4C
239.00
265.68
342.96
404.66

Fs (avg)
( t s f )

0.35
0.77
2.62
1.24
1.36
0.60
2.70
3.63
3.37
1.46
2.41

iCH.
N

125 pc

Rf (avg)
(Z)

0.39
0.37
2.31
1.25.
2.02
0.48
0.32
1.38
1.27
0.4}
0.60

f

SISV'
( ts f )

0.03
0.09
0.13
0.18
0.22
0.25
0.2ft
0.31
0.33
0.36
0.3t

"sst -3«r*
:: a - ,afc. jr.
Water tabl

SOIL BEHAVISUR ^K

sand
sand to silty sand

sandy silt to clayty silt
sand to silty sani

silty sand to sandy silt
sand
sand

sand to silty su*
sand

gravelly sand to sud
gravelly sand to sari

. '- .- '-r "

s (:.ris'

Eq - 3r
(I)

>30
>30

UNOFND
90-90
70-90

>90
>90
>90
>90"
>99
>90

-03-33

: sr 3 / j 1.1

PHI
deg.

>48
N8

WOFB
ifi-a5
44-46
46-48

>43
>48
)48
)48
>4t

S?T
N

31
19
21
22
22
24

53C
>50
;30
>30
)30

Su
tsf

UNOEFINEB
'.•METIMfJ

4. 31
JNDEFINE3
UNOE.-INEB.
liNDEFINQ
JNCEFINEO.
UNOEFINEJ- '
UNOEFISEff
UNOEHNEIt
UNOCFINEC

Or - All sands (JaAioikovski et al. 1385) PHI Durgunoglu and Mitchell 1975 Su: Nit* 12

*»** Note! For interpretation purposes the PLOTTED C?T PROFILE should be used with tht TABULATES OUTPUT frot CPTINTfr* (v 3.92) H*e>



NORTHS I DE SAN I TAR Y LANDF"

i
?, :. i on

s 1 .
'4 '•.'• ,

. 'Jn i

DEPTH
Tatars)

0.25
0.30
0.73
1.00
1.2S
1.50
1.73
2.00
2.25
2.50
2.75
3.00

('set:

0.32
1.54
2.46
3.23
4.10
4.32
5.74
5.!6
7.33
9.29
3.02
9.34

4 '•

* ' —

* "—

b Wt. <

3c 'avg)
' t s f )

1.56
50.64

233.60
273.30
213.46
93.62
20.36
27.44
30.56

423.32
70.66
46.44

avg) :

Fs 'avg)
( t s f )

0.01
0.01
0.01
0.02
0.01
0.02
0.04
0.06
0.36
0.57
0.12
0.25

125 p c f

'f (avg)
(I)

0.64
0.03
0.00
0.00
0.00
0.01
0.21
0.20
0.44
0.14
0.17
0.53

3I3V
' t s f )

0.03
0.08
0.13
0.13
0.23
0.23
0.28
0.31
0.33
0.36
0.33
0.41

^ * •-* \ •' j ' ' " t~*-_ ._ .-. » ~. „ _ _ i .

Water tab I

.SOIL 3EHAVI3L? TYPE

sensitive
sand to

gravelly
gravelly
gravelly

silty sand
silty sand

sand to
gravelly

sand to
sand to

fine grained
iilty sand
sand to sand
sand to sand
sand to sand

sand
to sandy silt
to sandy silt
silty sand
sand to sand
silty sand
silty sand

.— . —

=3 - 3 r
:;:

JNDFND
SO-30

>30
''50
>30

30-90
40-30
40-50
70-30

>90
70-30
30-50

; -?:•••- :•

PHI
deg.

usan
^5-48

V43
543
>48

44-15
36-33
36-33
42-44

>48
40-42
33-0

• *

»T
S'

;

12
•3
!0

-30
15
7
4

13
>30

17
< t. «

- 1

:i
tsf

.12
JNCiFINED
UNDEFINED
J.NDEFINE3
UN3EFIRE3'
JSDETIN'ES
•JSOSTISEB
JNDEFISED-
(JN5E-INS3
!JDEF
USSEF^Sfi,
UNDEFINED'

-r— Ail sands (Ja«iol.:.owski et al. 1385) PHI - Durgunogia md !fitefieil 1973

*»»» Note: For interpretation purposes the PLOTTED CPT PROFILE should bt used w i t h tht TABULATED OUTPUT f roe CPTINTRl (v 2.02)



NORTHS I DJ SANITARY L_ANDF-IL_1_

Ccntr act
L-".:: Atiort
Job Mo.-
Tot . 'Jni

DEPTH
(setert)

0.23
0.30
0.75
1.00
1.25
1.30
1.73
2.00
2.22
2.30
2.75
3.00
3.25
3.30
3.75" -
4.00
4.23
4.30
4.75
5.00
5.23
3.50
5.7!
5.00
6.25
5.30
5.73

<fet*>

O.tt
2.64
2.44
3.2t
4.10
4.32
5.74
6.34
7.3S
8.20
3.02-
9.94

10.64
11.48
12.30
13.12 .
13.34
24.76
15.58
15.40
17.22
13.04
13.36
19.69 -
20.31
21.33
22.15

or : TERRA TS
scsc^Sf CPT- 107
r,- ^11^33-1003

It. (avg)
Ctsf )

4.72
14.24
14.32
13.32
9.74

18.40
16.14
10.38
16.80
17.18
20.73
48.78
37.12
38.23
30.4*
23.30
47.94
93.12
73.76
70.34
53.62
23.76
42.14
S3. 38

101.16
272.48
243.53

Fs" (avg)
( t s f )

0.01
0.49
0.73
0.78
0.34
0.71
0.69
0.32
0.31
0.31
0.40
9.85
2.00
1.37
0.87
0.73
1.25
3.57
3.34
3.03
2.69
1.01
0.30
2.55
2.36
4.40
5.99

CH.

125 pcf

3f :avg)
(Z)

0.13
3.45
3.47
5.30
S.3S
3.86
4.25
2.93
3.06
2.37
1.91
1.74
3.4*
3.53
2.36
2.33
2.62
3.33
4.33
4.30
4.31
3.30
2.14
2.39
3.91
1.62
2.46

siav
( t s f )

0.03
0.05
0.13
o.ia
0.23
0.2ft
0.33
0.31
0.44
0.41
0.54
0.59
0.63
0.65
0.68
0.70
0.73
0.76
0.78
0.31
0.93
0.36
0.38
0.91
0.94
0.96
0.99

Test ?~~e
El avat ion
Water tab

JOIL SEHAVIOUR TYPE

sensitive fint grained
silt/ clay to clay

clay
clay
clay

silty clay to clay
clay

silty clay to clay
clayty silt to silty clay
clayty silt to silty clay
sandy silt to clayiy silt
silty sand to sandy silt
clayty silt to silty clay
clayty silt to silty clay
clayty silt to silty clay
sandy silt to clayty silt
sandy silt to clayty silt
clayty silt to silty clay
clayty silt to silty clay
clayty silt to silty clay

silty clay to clay
clayty silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayty silt to silty clay

sand to silty sand
silty sand to sandy silt

: 04-10-33

la •: meters / : 3

£4 - Or

'JNOFNO
JNDFND
UNDFNO
'JNDFNB
UNOFNB
u.HDFW
UNOFN9
UNOTB
umrw
mrm
UN8FN9
so-w
UNBFR8
•JNOFN8
UNDFNff
UNDF»
UNOFM
uNomi
UNOFNO
UNOFNB
UNOFNO
UNDFNB
UNOFNO
UNOFNO
UNOFNO

>*0
>30

PHI
deg.

uNDFD
L1»DF3
JNDFD
JNDF3
UNOFO
UNSF3
UNDF3
UNOFB
UNOFB
UWFB
mure
36-38
UNOF9
uxon
UNOFO
UUFO
UNOFB
UNDFD
UNDFD
UNOF3
'JN3FD
JNDFD
'JNOFB
UNOFD
'JSOFB
42-44
42-44

3PT
N

2
3

14
13
3

12
15
7
3
8
9

16
27
13
13
It
IS
45
35
34
mm

24
26
34
48

>30
>50

Su
tsf

.31
1.11
1.1*
1. 1
J

1.3
* *?
.39

1.34
2.3J
1.6K

'JNBEFINES-
4.70
3.13.
2.47
2.2S
3.32
7.63
5.C6
3.77
4.54
2.30
3.41
7.26
1.32

JNDEFI.NE2
UNDEFINED

Or - All sands Uatiolkowki it al. 1385) PHI - Ourgunoglu and Nitchtll 1973 Sttt Nk* 12

**** Nott: For inttrprrt«tion purpose* tht PLDTTE3 CPT PROFILE should be used with tht TABULATED OUTPUT frot CPTINT^I (v 3.02) *»*»



NORTHS I SANITARY t-AMjDF" I 1—L_

Job
' — ' V

3P7H
(aeters)

0.23
0.30
1.73
1.00
1.25
1.30
1.73
2. JO
2.23
2.33
2.73
3. CO
2.23
3.30
2.73---
i.OO
4.25
•i.30
4.75
3.00
3.25
5.30
5.73
5.00
S.23
3.50
5.75
7.00
7.25
7.50

a'* i jr.
No.

. Uni

(feet)

0.82
1.54
2.46
3.28
4.10
1.92
3.74
5.56
7.38
3.20
3.02
3.94

10.S6
11.48
12.30
13.12
13.34
14.76
15.58
15.40
17.22
13.04
13.36
13.59
20.51
21.33
22.15
22.37
23.79
24.61

• -*• "* - „

t '/i^r

3c (avg)
( t s f )

4.42
9.74

20.38.
3.34

20.36
30.78
11.74
5.26

22.46
13.44
20.94
23.64
22.38
23.30
23.74
20.36
20.34
23.04
23.20
41.74
47.34
52.34
36.73
35.48
46.20
23.53
24.26
37.46

156.53
253.32

CPT- 103
33-1003
<'avg) :

Fs (avg)
( t s f )

0.01
0.17
0.48
0.25
1.53
0.74
0.60
0.28
0.18
0.23
0.31
9.37
0.32
3.30
0.43
3.30
0.37
0.30
0.62
1.16
2.02
2.09
1.20
0.90
1.81
0.88
0.33
2.08
3.12
3.97

125 p c f

Rf (avg)
(I)

0.27
1.70
4.34
4.35
7.39
2.40
5.08
4.41
1.43
1.36
1.46
1.57
1.41
1.27
1.56
2.44
1.78
2.30.
2.14
2.77
4.22
3.39
3.27
2.19
3.32
2.35
1.60
2.13
3.27
2.31

SISV
( t s f )

0.03
0.08
0.13
0.23
0.23
0.28
0.33
0.33
0.42
0.43
0.47
0.50
0.53
C.55
0.58
0.50
0.63
0.65
0.68
0.71
0.73
0.75
5.73
0.81
0.83
0.86
0.88
0.31
0.34
0.96

^atar '^Ib. :

SOIL BEHAVIOUR TYPE

sensitive f int grained
clayty silt to silty clay

clay
:lay
clay

sandy silt to clayty silt
clay
clay

ciayty silt to silty clay
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
clayty silt to silty clay
sandy silt to clayey silt
sandy silt to clayty silt
sandy silt to clayty silt
sandy silt to clayty silt
clayty silt to silty clay
clayey silt to silty clay
:li>ey silt to silty clay
sandy silt to clayty silt
clayty silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt
sandy silt to clayty silt
silty sand to sandy silt

•=• •'..•.*

Eq - Or
(Z)

JN:FNJ
UNOFNO
UNQFND
UNDFNO
UNDFNO
UNOFNO
UNOFNO
UNOFNO
JNOFNO
UNOFNB
UNDFND
'JNDFNB
UNOFNO
UNOFND
JNOFNO
UNDFNO
JNBFNO
UNOFNB
UNDFND
JNOFNO
JNDFND
JNDFNB
UNOFNO
JNOFNO
UNOFNO
UNOFNO
UNOFND
30-70
UNDFNO

>90

•.. -sr :;.'

PHI
deg.

JNOF:
JNDF3
JNOFO
•JNDF3
JNOFO
UNOF3
UN3F3
UNOFO
UNOFD
UNOFO
UNOFD
JNOFB
UNOFO
•Mr!
UNOFC
JNOTB
JMDF3
UNOFO
UNDFD
UNDF3
KIOTO
JNDF:
UNDF3
LiNDFJ
UNOFO
UNDF3
UNOFO
38-40
UN3FO
42-44

* -••

SPT

"
:

5
10
5

20
» A

11
6
6
7
3
9
9
9

10
13
S

10
f 1
* *

16
22
25
18
14
22
14
3

31
>30
>53

Su
tsf

.36

.30

.37
,-T

1.67
2,5*
.35
.43

• ^o
^pj
1.70
1.92
1.31
1.33
2.08
I.s3
1.34
2.H,
«•• MM

".33
3.30
4.27
2.36,
2.34
3.74

rrlo
UNDEFINED.

12.33
UNDEFINED

Dr - All sands Caaaolkovski at al. 1385) PHI Durgunoglu and Mitchell 1975 Su: »k« 12

**** Nott: For ir.terprttation purposts the PLCT'EO CPT PROFILE should be used with the TABULATE'- OUTPUT fros C??INTR1 (v 3.02) *»



NCF--THS I 151 SANITARY L_ANDF"I

' -AC ''•• 'ERRA TE-::--.

-.- :"

]t?*H

0.25
0.30
0.73
• .'n*
:.::
' *<*

1.73
2.30
2.25
2.50
2.75
3.00
3.2S
3.50
3.7! •
4.30
4.23 .
4.30
4.73
5.03
:.23
s r r

T.75
5.00
5.23
5.50
6.75
'.03
7.23

3'': i or

. Un.

feet)

0.32
1.54
2.46
1 ^9

4.10
4.32
5.74
5.36
7.33
3.20
3.02
3.34

10.66
11.48
12.30.
13.12
13.34
14.75
15.58
15.40
17.22
13.04
13.36
13.53
20.31
21.33
22.15
22.37
23.73

- 7

<<

4- Lj-y./ .*V V •

2c 'avg;
: t s f )

18.25
12.00
10. -2
n* c «

33.46
34.52
39.14
34.52
87.44
33.20
22.10
23.50
46.58
35.50
22.30
25.54
25.74
23.18
13.40
23.73
13.20
13.20
23.72
25.74
23.06
35.34

107.30
153.72
327.40

(avg:- :

Fs (avg)
; t s f )

?.23
O.-i!
•0. 73
3. £4
1.10
1.34
1.34
1.26
1.00
1.02
0.52
0.55
1.04
2.03
1.30
0.83
0.75
0.69
0.55
0.57
3.43
0.53
0.30

0.75
0.77
2.41
3.23
4.73
5.74

125 pc

R f (avg)
(J)

1.53
3.72
7.22
2.39
3.03
3.37
3.42
3.53
1.13
1.14
2.33
2.54
2.24
3.59
3.33
3.14
2.31
2.99
2.32
2.72
2.47
2.79
2.73
2.34
2.64
2.92
3.01
2.39
2.06

SlfiV
( t s f )

0.03
0.08
0.13
0.13
0.23
0.23
0.33
0.38
0.44
0.49
0.54
0.37
0.60
0.62
0.65
0.67
0.70
0.73
0.75
0.73
0.80
0.83
0.85
3.33
0.30
0.33
0.36
0.33
1.01

il ava : .. or
Ujat £'f t .331

. SOIL BEHAVIOUR TYPE

sandy silt to clayey silt
si l ty c l a y to clay

clay
*lavev si t ti siitv -"'av
clayey si t to s i l ty clay
clayey si t to silty clay
clayey silt to silty clay
clayey silt to silty clay

sand to silty sand
sand to silty sand

sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to sil ty clay
cliyey silt to silty clay
clayey silt t: silt/ clsy
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

sand to sil ty sand

Eq - ]r
(Z)

UNDFND
JNDFND
JNDFN:
JNDFND
UNDFNO
UNOFNO
UNOFNO
JNDFND
70-30
70-90
UNOFND
UNDFND
UNOFNO
JNDPID
UNDFNO
UNDFND
UNDFNO
JNDFND
UNDFNO
JNDF'iO
UNOFND
JNSFND
UNDFNO
JNDFND
glWFNS

JNDFND
IJNDFND
30-30

>90

i . •.'
•9T 3 )

deg.

'JSDF3
JNDFD
JN3FD
"Wflfll

'JNOFO
JNDF3
JNDF"
UN3F*
42-44
40-42
UNOFD
UNDF3
UNOFD
UNDFO
UNDFD
UNDFD
UNDFD
UNOFD
UNDFD
'JNOF3
UNDFD
JN3FD
UNO."
JNDF:
UNDFD
JSBF3
UNDFD
40-42
14-46

- 2

SPT
N

7
3

* f\

10

;.?
13
17
te.
21
a

10
13
27
21
13
12
* *

•̂

13
•3

3
. i

12
11
33
41

:-so
>50

_ 7

Su
ts«

• e-

.33

.33
'..73

2.33
2.22
., ;e.

USDEFINE3
JNDEFINE3

1.73
2.07
2.32
•4.65
1.73
2.14
M ,\^

1.33
1.53
1.54
* il*^

1.5C
1.3S
2.34
2.21
7.02
3.32

JXDEFINE2
JNDcFINES

Dr - All unds ;Jafiiolkouski et al. 1385) PHI - Durgunoglu and Ki t che l l Su: Nk>

***•» Note: Far intirpritatian purposes the PLOTTED C?T PROFILE should be jsed with :he 'ABULATED "UTPUT 'r:a CPTI.NTS1 (v -.02) **»-



NORTHSIDE SANITARY L-ANDF^ I 1_L_

. '~ t'

_ •_: • .

.-• OC1

3EPTH
Voters)

.25

.30

.75

.00

.25

.50

.75

;- •-- •• .— -1-

-. w :. •„' f°l

No .
. _.-._

:'eet)

0.32
l.£4
2.45
3.28
4.10
4.32
5.74

.... , :- !-'-:- . - i ; ... •- -=. - ••*'-*=• ' • . " • — ' • • - " :

; i . . 'PT~ll ' J — - i; v =i :" .. jr. . -vo'r - — ' .c_
: 33-1003 U A L - . 2 ; - •': ab 1 •a : . n s ^ i r ^ ; : 2 .3

! t ' .im — • • „ . . . ^, > „ ' ~ rr .. (... ,r

Ic f avg) Fs ( a v g ) Rf ( avg) 3I3V SOIL BEHAVIOUR TYPE ECJ - Dr 5HI ;?T u
( t s f ) ( t s f ) (1} ( t s f ) " (I) deg. N sf

13.5S 0.03 0.14 0.03 silty sand to sandy silt 70-80 >48 5 JNDE INED
50.36 3.14 3.23 0.08 sand to s i l ty sand 30-90 46-43 2 JNDE INED
38.73 1.34 1.55 0.13 si l ty sand to sandy silt >30 )43 2 'JNDE INED
77.30 1.33 1.30 0.13 sil ty sand to sandy silt 30-30 4MS 5 JNDE INED
70.36 0.53 0.77 0.23 sand to s i l t y sand 70-30 44-45 7 JNDE INED
75.32 1.33 1.33 0.23 silty sand to sandy silt 70-SO 42--4 5 JNDE INEZ

243.32 4.32 2.00 0.33 sand to s i l ty sand >30 543 >50 U N D E F I N E :

Dr - All sands (Jaaiolkovski et al. 1335) PHI - Ourgunoglu ind Mitchell 1375 Su: Nk=

Not*: For i.itersrjtation purposes the PLOTTE3 CPT PROFILE should be used *ith the TABULATES OUTPUT froi CPTINTS1 (v 3.02- ****



NORTHS! JOI SANITARY

PO_ ^ (jo3

< : a v g > : 125 -•: f

(asters)

.25

.50
TC

.00

.23

.53

.75
2.30
2.25
2.50
2.75
3.00
;.25
3.50
3.73
4.00
4.25
4.50
4.73
5.00
5.25
5.50

(feet)

0.32
1.54
2.46
3. 23
4.20
4.32
5.74
5.55
7.33
3.20
3.02
3.94
10.56
11.48
12.30
13.12
13.34
14.76
13.58
16.40
17.22
13.04

(tsf)

3.54
13.33
42.08
33.13
45.32
143.38
332.38
142.08
36.34
75.40
38.58
133.32
34.74
74.34
76. oO
47.23
52.70
30.03
272.50
368.14
252.34
246.24

(tsf)

0.00
0.59
1.10
* *+ •

0.82
1.38
5. S3
1.06
1. 10
1.30
2.34
3.22
3.24
2.43
2.38
1.30
1.66
2.63
3.47
4.65
4.38
4.73

3f (avg)
(X)

0.11
3.10
2.61
3.34
1.79
1.06
1.77
0.75
2.38
2.49
2.38
2.40
3.42
3.32
3.11
3.30
3.14
3.28
1.28
1.25
1.34
1.32

SIGV
(tsf)

0.03
0.03
0.13
0.13
0.23
0.23
0.33
0.33
0.44
0.48
0.30
0.53
0.36
0.38
0.61
0.63
0.66
0.53
0.71
0.74
0.76
0.73

_ SOIL 3EHAVi:L'S TV*E

sensitive fine grained
clayey silt to silty clay
sandy silt tc clayey silt
clayey siit to silty clay
silty sand tc sandy silt

sand to silty sand
sand to silty sand

sand
sandy silt to cliyey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sancy silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt

sand
sand

sand to silty sand
sand to silty sand

-5 " •*

UNS'ND
UNDFND
JN3FNS
UNDFND
60-70

>30
>30
>30

UNOFND
•JNOFNO
UNOFND
30-30
UNDFND
JNDFND
'JSDFS3
UNCFND
UNDFNO
UNOFND
>SO
>30
>30
>30

<*?•

,N3F5
UNDF3
' !*J * rr

JNDFD
42-44
*6-43
>43

44-46
JNDFD
UNDF3
UNOFD
42-44
JNDF3
•JN3FD
UNDF:
UNOF3
UNDFD
UNDFO
44-46
46-48
44-15
44-45

;?*
N

2
3

IS
15
15
35
>50
27
14
23
23
43
iswW
2?
23
23
20
M *

Ji

;30
)50
;50
.'-V

Su
tsf

.23
. . i»
3.-:
2.75

JNDEFINE3
•JNDETISE3
UNDEFINED
JNDEF!N'E3

3.04
5.32
3.17

UNDEFINED

UNO T
JND F
" V ™ •

JN3EF

.34

. 13

.32

.37
MA

.53
NED
NED
vrr.

NED

sands (Jaaiolkowski et al. 1383) PHI - Durgunoglu and Sitcheil 1373 Su: Nk=

For ir,tarprstatioa purposes the PLOTTED CPT PROFILE should be used vith the TABULATES OUTPUT froa CPTIST^l 2.02; ***<



NORTHS I DE SAN I T AR Y L»ANE>F" X

•J O L

'ietsrs;

0.25
.50
.73
.00
.23
.50

• .75
2.30
2.25
2.50
•*i 7C

3.30
3.25
3.50
2.73
4.00
4.25
4.53
4.75
5.00
c -̂ e;

j M:.. .

; . Un i

M
(feet)

0.32
1.54
2.45
3.23
4.10
4.32
5.74
6,56
7.38
9.20
3.02
3.34
10.66
11.48
12.30
13.12
13.34
14.75
15.58
15.43
17.22

p

2c (avg)
(tsf)

14.56
11.32
3.72
3.12
10.36
7.32
6.20
25.22
42.02
46.34
42.32
25.30
38.22
33.46
43.50
52.78
44.30
52.33
63.60
123.50
283.32

i3-100i

Fs (avg)
(tsf)

0.04
0.03
0.12
3.21
0.33
0.24
0.26
0.20
0.23
1.20
1.44
1.33
1.08
1.15
1.46
1.74
1.40
1.51
2.25
3.77
5.78

'I '" *?,

Sf (a
(Z)

0.
0.
1.

" ••>

3.
3.
4.
0.
0.
t̂o*

3.
jy
*,»

2.
f%
tft

*)/.i

3.
3.
^

3.
2.
2.

H'1 ''•

vg)

23
78
40
35
05
04
13
79
67
55
36
30
82
31
34
30
« 1
i*

83
23
31
04

SISV
(tsf)

0.03
0.08
0.13
0.13
0.23
3.27
0.30
0.33
•0.35
0.38
0.40
0.43
0.45
0.48
0.51
0.53
0.55
0.53
0.61
0.53
0.56

k»» A~ eji' - 5.C .

% 23IL 3EHAVICUR TYPE

sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
claysy silt to silty clay

silty clay to clay
silty clay to clay

clay
silty sand to sandy silt
silt/ sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey sili

sand to silty sand

Eq - Dr

JNDFND
UNDFND
UNDFN:
JNDFND
UNOFND
JNDFND
L'SDFNO
40-50
50-60
JNOFND
JNDFND
JNDFND
JNDFND
JNDFND
UNDFND
JNDFND
UNOFND
UNOFND
UNDFND
UNDFNO
>30

"""

-HI
deg.

JNDFO
•JNDF3
JNDFD
JNDF:
JNDFD
L'NUFD
UNDFD
35-33
33-40
UNDF3
UNOFD
JX3F3
UNDFD
UNDFD
UNOFD
UNDF3
UNDFD
UNDF3 .
UNDFD
UNDFD
45-43

"

T
5
5
4
a
7

er

0

3
12
13
*i t

• i

15
13

: 13

23
" 17
20
27
50
>50

'~

*

tsf

i .1 1

.37
^*

.T-

.33

.52

.43
JNDEFINE:-
UNDEFINED

3TS3.
3. 02
3. IS
Jj • e*ff

4.07-
-.22
** fz
* OT

5.7:
10. "1

JNDE-INE!!

Or - .V.I wane's (Ja«iolko«ski at al. 1385) Durgunoglu and M i t c h e l l 1373

»*«* 'Jots: For in te rpre ta t ion purposes the PLOTTED CPT PROFILE should be used w i t h the TABULATED OUTPUT f roe CP'INTRl (v 3.02>*#»«



NORTHS I DE SANITARY l_ ANO F~ I

•'..

"-
"s?

•'«tsrs.'

0,25
0.50
0.75
: . 30
1.25
1.50
1.75
2.00
2.23
2.50
2.75
2.03
« ^C
0 i * J

3.30
3.75
4.00
4.25

rfc,-,r. ;

b No .
''•-• . L- i

"',
• veet;

0.32
1.54
2.45
n *n

4.10
4.32
5.74
5.56 •
7.38
3.20
3.02
3.34
10.56
11.48
12'.30
13.12
i M .y*

-'• • •'

. WtT

3c :avg;
•tsf)

12.12
22.24
3.32
?. ?5

31. 2£
56.35
77.4S
31.40
35.30
33.73
43.74
44. £4
54.32
56.22
57.34
51.12
172.13

.i.X-1-' ' « .-, 1
33 '-1003
(avg) :

rs (avg)
•tsf)

0.03
0.36
0.23
0.12
0.07
0.34
1.53
0.73
1.14
1.12
1.53
1.23
1.57
1.33
1.38
1.38
1,30

L . r: .

125 pc

Rf (avg)
(Z)

0.74
1.53
2.31
1.24
V • *.*.

•3.53
1.38
2.48
3.U
2.32
3.50
2.37
3.04
3.26
3.26
2.70
0.75

f

SI5V
(tsf)

0.03
0.03
0.13
0.13
0.23
0.26
0.23
0.32
0.34
0.37
0.33
0.42
0.44
0.47
0.43
0.52
0.55

. SOIL BE

sandy silt
sandy silt

c
clayey silt
silty sand

sand to
silty sand
sandy silt
clayey silt
sandy silt
clayey silt
sandy silt
sandy silt
sandy silt
sandy si.lt
sandy silt

s

re=i; i
IliiV.'

-:AVI:UR T

to clayey
to clayey
lay
to silty

to sandy
silty san
to sandy
to clayey
to silty
to clayey
t* silty

to clayey
to clayey
to clayey
to clayey
to clayey
and

' t ab 1

vpc

silt
silt

clay
silt
d
silt
silt
clay
silt
clay
s:it
silt
silt
Slit

silt

: •.'-'•-

S •:',-,£•'

Eq - 3r
'Z)

'JNDFND
UNDFND
JNDFND
JNDFND
30-eO
50-73
70-80
UNDFND
UNDFND
JNDFND
•JNDFND
'JNDFN3
UNDFND
JNDFND
!J.\'DFSC
UNDFND

>30

-, ,. , >.,tf~*

"sr='' 'I

'HI •
deg.

UNDFC
JNDF:
u"'":
JSDF3
40-42
42-44
42-44
UNDF3
JNDFD
UNDFD
UNDFD

. JNDF:
JNDFD
JNDFD
UNBFB .
JNDFD
44-45

1 , "'

"* Su
N tsf

J i » •. 'rf

3 1.34
rt Tn

5 .31
0 JNSEFINE3
4 UNDEFINED
e '•'\"""?NE!J

2 2.53
7 2.38
5 2.27

3.50
7 :. 2.57
I +.52
22 4.52
12 4.75
tO 4.13
23 UNDEFINED

sanas ' ' J i i ic lkcuski ;t al. 1335) D u r g u n o g l u and M i t c h e l l 1375 Su: N k =

'lots: ~:r :^=r:r:-ti t ion purposes the PLOTTED CPT PROFILE should be used wit!" the TA8L1ATED TJTP'JT 'r:a CPTINT-1 '. ;.:2: ***



NORTHS I DE SANITARY L_Ar-4jp>F~ I L_L_

CPT-1.22 _ii svat i en ;; JL'4. '
23-1003 W <a-:;sr t j b l a u:;et*r

W t T (avc; :> 1 125 pc ::

DEPTH
:setsrs) :

0.25
: . 30
0.75
1. .'?
• ••. ff

' jet)

V • £*

1.54
2.46
3.23
4. 10

Sc : ava)
( t s f )

25.30
'3.50

177.34
245. 70
205. 54

Fs : 'avg)
: t s f )

0.17
0.33
2.33
0.34
0.32

R f (avg)
:Z)

0.43
3.46
1.31
0.34
0.30

3I3V
• t s f )

0.02
3.38
0.13
0.17
0.20

3GIL 3EHAVICUR TYPE

s i l ty sand to sandy silt
sand to s i l ty sand
sand to s i l t y sand

grave l ly sand to sand
• j rave l l / sar.c t; =ind

— . _ ** ->U* "*>T "• >^ - w > .~ . . ^r i cu

11 " = ? ' N tsf

vor '" * o * '̂  "*"*crriicn.••:'.• . -c .. ..lutPiHtU

• 30
/30

30
. Jv

•43
>48
-3
.43

•7
43
•^^
43

JN3EF
. . < u i."

JNI-EF
UNDEF

NE3
NE3
\'^7

NE2

Dr - All sards (Jaciolkovski et al. 1335) PHI - Durgunogk and M i t c h e l l 1373 Su: Nk= 12

«*** Me: For interpretat ion purposes the PLOTTED CPT PROFILE should be used w i t h the TABULATED OUTPUT froa CPTINTS1 (v 3.02!^'*



NORTHS I DE SAN I TARY L-AIMLDF^ X l_L_

'._ 1 j

-Tr-

'astsrs!

0.23
0.50
/ i / J

I..'"}
* * 1.-J

1.50
« TC

* * i%

2.25
^ C *

•"> ^f

7 ,'"i *

„. -J

?• I*

3. '5
4.00
4.25
-.50
^.75

• ; >• .a:j •'_

: . '...'n .i.

'H
(feet!

0.32
1.64
2.16
7.23
4.10
4.32
5.74
5.56
7.39
S.20
3.02
3.34

10,66
1 1 . 43
12.30
13.12
13.34
14.76
15.53

•—• r • *

'...!f-

1-. -1,3)
•tsf)

37.65
33.32
262.32
236.74
423.44
335. 34
33.30
33.25
33.30
41.34
50.16
56.62
53.36
£5.26
50.42
58.36
60.35
333.38
330.33

•p •;"•- 1 22.'
'p _ j •> ••• -a

-.»._;. !

"s ravg>
•:ts';

0.23
0.41
1.44
1.35
3.32
2.35
0.73
0.75
0.33
3.33
.31
.47
.53
.38
I T

1.67
1.33
1.61
2.38

i

125 pc

Rf iavg;
•7.)

0.61
0.46
0.35
0.47
0.31
3.34
2.06
2.25
2.31
2.21
2.51
2.50
2.34
3.32
2.77
2.33
2.31
3.47
0.78

SI2V
(tsf)

0.03
0.08
0.13
3.17
0.20
0.22
0.25
3.27
0.20
0.33
0.33
3.28
0.40
0.43
0.45
0.48
0.51
0.53
0.56

. '3-= ; .. :r;. .5
El avi ; . on

S3IL BEHAVE ".'PE

silty sand tc- sara/ i:'.1:
sand to silty sand

sand
gravelly sand to sand
gravelly sand to sand

sand
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt tc clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt ta clayey 'silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

gravelly sand to sand
gravelly sand to sand

.-,-

•i •:. ,r: -

Eq - 1-
' M '.

,30
'90
• '3C
90
>30
>30

JN3FND
JNDFND
JNDFND
JNDFND
JNDFND
JNCFND
UNDFND
JNDFND
UNDFND
UNDFND
UNDFND

>30
>30

.. -

O-' -i '

'HI
dec.

-3
43
'•43
.'48
>43
:-48

UNOFD
'JSDFD
UMDFD
JNDFD
UNDFC
JNDF"
UNGFC
JNDF3
JNDF3
UNDFD
UNDFD
45-48

>4S

--•
: •

3?'
"

'.2
f*>

• f*
•4 V

46
30
>50
;q
i «

i .̂

6
3

2
1
r

3
3
<*

«.w

:so
>50

-

3u
M1

.>«:•. is.
UVIEFINED
UNCiFlNED
JNSEFINE3
UNDEFINE:
UNDEFINED

3.15
n ^i

2.73
2:45
* ' *
^.55
-.--
5.23
* 2T

4.33
4.36

UNDEFINED
UNDEFINED

Dr - All sands !Jaiiolkowski at al. 1335) PHI - Ourgunoglu and Mitchell 1375
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NORTHS I D1 SANITARY L_ANt>F" I

No. ; 33-1003
Ur ::. •'- Wt." "avq . :

'-"i * ,• -•'•''" ' ~r. • "P"T"T. '-•' 'i/ici

DEPTV
:«ters)

3.25
0.50
0.73
1.00
1.25
1.50
1.75
.00
.25
.50
.75
.00
.25
.53
.75

-.00
4.25
4.50
4.73
!.00
f. ie

3.50
5.75
5.00
3.25
5.50
6.73
7.00
7.25

feet)

0.32
1.54
2.46
3.23
4.13
4.32
5.74
5.56
7.38
3.20
3.02
'3.34
10.65
11.43
12.30
13.12
13.34
14.75
15.53
15.40
•7 "->

13.34
13.36
13.53
.«« C-

21.23
22.15
22.37
23.73

1c (avg)
(tsf)

101.46
234.24
143.36
132.32
210.14
223. 15
254.30
133.30
173.74
191.42
133.30
183.42
206.72
251.33
223.22
52.06
53.56
52.24
31.26
45.94
46.38
55.73
65.58
143.53
22C. 74
175.56
221.50
233.34
413.08

Fs (avg)
(tsf)

0.57
1.7!
1 * 44.

0.31
1.05
0.36
1.53
2.25
0.34
0.55
0.38
3.38
0.45
0.52
0.32
1.44
.4!
.54
.32
.50
.03
.47
* 4 *V

.76
i a*

4.13
5. S3
5.45
6.36

Rf (

0
0
A

3
>

0
0
1
0
0
0
0
0
3
0
2
+

*

2
3
•̂

^

T

1

4
i

2
••t

2
1

avg)

.56

.73

.'5

.42

.50

.37

.53

.22

.52

.34

.20

.23

.22

.25

.41

.77

.34

.47

.34

.41

.24

.63

.23

.18

.50

.37

.56

.23

.57

SISV
(tsf)

0.03
0.38
0.13
0.18
0.23
0.28
0.23*
0.37
0.33
0.42
0.44
0.47
0.43
3.32
0.53
0.57
0.50
0.52
0.65
0.67
0.70
3.73
0.73
0.73
0.30
0.33
0.35
3.38
0.31

_ SOIL BEHAVIOUR TYPE

sand to silty sand
sand

: sand
sand
sand
sand
sand

sand to silty sand
sand
sand
sand
sand

gravelly sand to sand
gravelly sand to sand

sand
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt
clayey silt to silty clay
sandy silt to clayey silt
sardy silt '.o clayey silt
sandy silt to clayey silt

sand to silt/ sand
sand to silty sand

silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt

sand

Eq - Dr

>30
>30
>30
•30
>30
590
>90
>90
>30
>30
>30
>30
>30
>30
>30

UNDFND
JSDFND
•JNDFND
'0-30
UNDFND
UNDFNO
'JNDFND
USDFN'D
30-30
->30
30-30

>30
>30
>30

PHI
deg.

>43
>43
>48
>48
>43
>43
>43

46-48
46-48
46-48
46-48
44-46
44-46
46-48
44-46
UNDFD
UNDFO
UNDFD
40-42
UNDFD
UNDFD
JNDF:
UNOFD
40-42
42-44
42-44
42-44
42-44
46-48

SPT
N

24
45
23
37
40
44
49
44
34
37
36
35
33
40
43
20
21
24
23
22
13

25
36
>5C
>50
;so
>50
>50

Su
tsf

UNDEFINED
JNDEFINED
UNDEFINED
JN']E.rr<EO
JNDEFINED
JNDEFINED
UNDEFINED
UNDEFINED
UNDEFIN"
L'NDEFI,
UNDEFINED"
UNDEFINED
UNDEFINED
JNDEFINED
UNDEFINED

4.27
4.3£
5.11

JNDEFINED
3.32
".31
4. 53
f ^T

JNDEFINED
JN3EFINED
UNDEFI
UNOEFlfef
JNDEFINED
UNDEFINED

Dr - All sands uaaiolkovski et al. 13835 PHI - Durgunoglu and Hitchel l 1375 Su: Nk- 12

»** Note: For interpretation purposes the PLOTTED 2PT "RCFILE should be used with the TABULATED OUTPUT froa CPTINTSI •/ 3.



NORTH SAN I l—ANDF" I

'„ t .

DEPTH
(aeters) ( f e e t )

0.25 0.22
0.50 1.54
•:.'! 2.45

. 00 3.23
.25 4 . :0
.50 4.S2
.75 5.74
.00 5.55
l •» <4 . 1 W.

.53 3.20
;.'! 3.02
2../0 3.34
3.25 10.55
3.33 11.43
3.75 12.30-

!••: ' a v g )
( t s f )

206.22
144.02
. ..j 3.1

35.15
41.20
75.02
41.32
20.23
2.73
0.36
5.30
e ^

41.32
33.34

423.24

Fs i a v g ;
( t s f )

1.22
1.99
1.3-J
1.10
1.15
2.32
1.13
3.51
0.12
3.04
0.03
A t <
7* i *

0.35
1.74
4.33

R f ' a v g )
(I)

3.59
1.33
1.63
1.23

•*> ?•?

2. £3
2.69
2.51
1.03
0.39
0.51
0.71
2.34
2.03
1.14

3I3V
( t s f )

0.03
).08
0.12
0.13
C.23
0.23
0.32
0.38
0.43
0.45
0.43
0.51
0.54
0.55
0.53

' 3°IL 3EHA™ TV'E

sand
sand to s i l ty sand
Sa.id to s i l t y sand
sand to s i l ty sand

sandy silt to c layey 5: It
sandy sil t to clayey s i l t
sandy sil t to clayey silt
clayey silt to s i l ty clay
sandy silt to c l a y e y s i l t
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy sil t to c layey sil t
s i l ty sand to sandy silt

sand

' *» •.

30
;-90
', 30

30-30
UNCFNO
JNDFND
UNDFNO
JNDFND
JNDFND
JNDFND
iJNCFSO
UNDFND
UNDFND
50-73

:-30

••il
dag.

-43

: -3^*
-5—3
;JNDF;
UNDFD
'UNDFD
JND"
UNDFD
JNDF:
UNDFD
JNDFD
UNDFD
40-t2

43

V
ll'"
?i

23
*• A

IS
23
16
* '*

(T

-

6
5

1 ,'

27
>50

> S t

UNDEFINED
JNDEFINED
UNDEFINED
.•••DEFINE:

3.-
5.2
i.-
1. -
1 . v

.3
1.2
1.2
J t "*'

uN'JE7!,^
-iiuc: ..ic.

Dr - All sands (Jaaiolkowski et al. 1335) PHI - Durgunoglu and Mitchell 1373 Su: Nk» 12

tsrsretation aurjoses the PL:T*ED CPT PROFILE should be used with the TA3>JLA7ED 3'JTP'jT 2.02)



NORTHS IDE SANITARY L^/VNDF^ I 1_1_

* T? *y

•^aeters i ; :e*t)

0.25 0.32
.50 1.54
.7! 2.-;
.>: 2.22
.25 4.10
.33 4.32
.75 5.74

..00 5.36
2.25 7.23
2.30 3.20
.1.73 3 .v2
3.00 3.34
n "-C ' I"; C i<:..j iv .ao

Ic ' a v g )
( t s f )

142.16
117.10

.1 A •*. »
•*«>. it

•i',34
42.26
37.10
3S.92

;?4.52
230.10
235.32
255.54
532.56
•520.58

Dr - All sands (Jaai;lk

**** Note: For int e rp re t a t i on

F 3 . : a v ; J
' t s f )

0.37
1.41
0.30
1.03
1.05
2.16.
2.35
3.22
1.31
0.36
0.33
1.25
2.13

;yski at al.

purposes the

R' ( a v g )
•7.)

0.26
1.20
.24
.23
.48
.48
.31

1.35
0.45
0.37
0.33
3.24
0.33

3 1 3V" SOIL 3EKAVI2U- . "-'-E
( t s f )

0.03 sand
0.08 sand to s i l ly sand
0.13 sandy sil t to c layey si t
0.1S sandy s i l t to c layey si t
0.23 sandy s i l t to c la /ay s: t
0.23 sil'.y sane to sandy sil
0.33 sandy s i l t to c layey si t
0.33 sand to s i l ty sane
0.44 g rave l l y sand to sand
3.47 gravel ly sand to sand
0.43 g rave l ly sand to sand
0.52 ; raval ly saiiu to sane
0.55 g rave l ly sand td sand

1335) P H I - Durgunoglu and Mi tche l l 1375

PLOTTED CPT PP-DFILE should be used «th the TABULATED

E« - 3r
( X )

>30
.30

U N D F N D
UNDFND
U N D ' N C
30-30
uwnrv- . I .MI [«*,

S-OQ

-30
>30
m
m
>30

Su:

OUTPUT

-'•>.'
deg.

i-
:--3

J N D F D
•JNDFD
J N D F D
44-45
UNDFD
46-43

••43
46-48
45-43

*': >* .5.

>44

N k = 12

froa :PT:

g?r

N

27
23
15
13
1-5

23
34

4̂5
41 -
41

-•30
>30

STRI ;

3u
t s f

U N D E F
<;"?r

-•<«!.-"

l t |IP.--

'jTr

JNDEF
U N C E F
•'*'•*, c r
JNDEF

vr*
NED
. -
. 7
. 1
: ^

—

N 2
N D

4

NED
N E D

v 2.02) »<



NOF5THS I SANITARY I_ANI2>F~ I

• S a u !_'-.":

i i -:r '-.•• 5 'C 1 J i'":
• .1 - ( . _ , . - . - •_.

1.25 pc

:.i:3rs:

0.25
0.5 3

1.03

1.33
1.73
2.00
2.25
2.50

''set;

1.54
2.45
3.23
4.10
4.32
3. '4
£.35
7.33
3.20
•3.02

:.- 'avgj "s (avg) Pf (avg) SISV SOIL 3EKAVIOL'ff TYPE Eq - Dr ~',\ :?r Su
•.tsf! ;tsf,' (Z) (tsf) ' (I) ia-;. N tsf

120.48 0.71 3.59 0.03 sand :-30 -3 23 JNDEF NED
37.30 1.22 1.35 0.08 sand to silty sand 30 48 23 jNDEF NED
34.74 0.53 1.24 0.13 siity sand to sandy silt 70-30 45-43 " JSDEF NED
-5.34 0.71 2.53 0.18 sandy silt to clayey silt UNDFND .NDFD 0 .22
41. 1C 0.33 2.14 0.21 sandy silt to clayey silt UNCFNC UNDFD £ .4C
-3.04 0.37 2.02 0.23 sandy silt to clayey silt UNDF'iD UNCFD 5 .35
32.44 0.66 1.05 0.26 sand to silty sand ?0-30 42-4; 3 JSDEF NED
50.25 0.30 1.50 0.23 silty sand to sandy silt *3-3C 42-44 3 JNDEF NE-
277.33 2.61 0.63 0.31 gravel'./ sand to sand -30 >43 )50 JNDEF \E!
482.06 3.53 3.76 0.34 gravelly sand to sand >30 >48 ;-50 UND-r NED
321.10 5.00 1.51 0.36 sand >30 >48 >50 JNDEF .NED

3r - All sands ( Ja i io lkowski at al. 1385) PHI - Durgunog lu and .litchell 1375 Su: Nk=

»*** Note: F3r interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froa CPT'NTS! •'•/ 2.02} ****



NORTHS I r>E SAN I L.ANDF" I

est Date :

. '_ ...
,_

]ESTH
: « e t s r s )

0.23
;.so
•0.7!
.. v'V

1. 23

'.'. .1
• ...' P

•"set)

0.32
1,54
2.46
2.23
4.10

.'; Wt .-

2c - a / g )
• L _ C .
. -• 3 i .'

143.20
32.32
23.62

125.34
;05.:£

33 -i 003
<:avg) :

FS : avg;
. > : t s f )

0.45
0.33
0.33
1.20
1.30

.. -, cr

3f ( avg)
("!.}

0.20
1.13
2.34
1.03
0.47

3ISV
( t s f )

0.0"
0.38
0.13
0.13
0.23

^H T 1JU!L

sand
sandy si

sand
grave l

••-i j. '.' • a r 1 3. i 1

3EHAVI3UR TYPE

sand
to sil ty sand
it to c l a y e y sil t
to s i l t y sand
l y sane to sane

15 ( , ;"i '— •_•

E q - D r
( Z )

>30 .
>30

UNOFND
>30
>30

j .•' • -.•

=41
dec.

M8
:*3

UNDFD
-43
:48

1

3PT
N

23
20
14
* A

>30

-. -

Su
t s f

UNOEF SED
UNDEF JED

35
JNDEF ,E:
- N D E F icD

Dr - Al l sands (Jaiiolko«ki at al. 1383? PHI - Durgunoglu and Kitchell 1375 Su: N k = 12

**** Note: or interpretatiart purposes the PLQT'ED :?r -POFILE should be used «th the 'ASULATED OUTPUT froa CPTINT^l (v 3.02)



NORTHS'I DEI SANITARY

- -

-: • -• -

~ - '

..--..

.neta.'i:

0.25
0.30
0.73
1.00
1.25
1.50
T ?P

1 i L .~'i
• No .

- '-•" -

• f s e t )

0.32
1.54
2.44
3.22
4.10
4.32
5.74

• • _ - *

:
. '; .U '; 7

]c :av3..
• t s f )

222.53
173.38
35.00

158.32
53.32

233.58
•303.44

• . - , -KA i
-•C'T_ 1 -.q
— i • j. j_ W

~2 - iOOS
a , g : ;

rs 'avg)
' t s f )

0.44
1.48
2.23
2.33
2.07
2.07
5.51

i'.H.

;_5 pc

?f (avq)
:Z) "

0.20
0.35
2.53
1.47
3.52
0.87
1.03

siav
• : ts f )

0.02
0.08
0.13
0.18
0.21
0.23
0.26

••-• -

••••• j !.

- ; - - • -• =
j x - ^ " j. " "i
; ST' ". ~\o -

^SaiL 3E.HAVIOL'S TYPE

gravel ly sand
sand

sandy silt to c
sand t j silt

clayey silt to
sand
sand

to sand

layey silt
y sand
s-.lty clay

•

-i • : ; -. e ':

Eq - 3r
i' V̂..'

30
>30

UNOFND
>3<f

UNDFND
30

>30

. — , — »

^ v L i

P"!*
dag.

i 1 M

-43
UNDFD

/48
UNDFD

M8
S3

TU .

*^»
3r

N

25
•*i
JO

^^
Ja

33
23
46

;-53

•1

Su
tsf '

UNDEFINED
UNDEFINED

7.07
UNDEFINED

| <* A
- .0}

UNDEFINED
^DEFINE"

r Dr - All sands (Jaeiolkowski et al. !385) PH! - Durgunoglu and Nitchell 1375 3u: Nk= 12

**** Note: ror inter?ratation purposes the PLOTTED CPT PROFILE should be used with the TABULATED 3UTPUT 'ro§ CPTINTS1 (v 3.02} +*+*



NORTHSIDE SANI I—ANDF" I

- —• .— '

"'- •"

DEP'H
:et5n:

.<•• • C

:<.50
,-V T
. i • J

1.00
1 '/e
* * *a

1.50
l T
i i .' j

2.00
2.25
2.50
2.75
3.00
? ••>c.
3. 3D
•» *e

4.00
4.25
4.50
4.75
5.00

. , c ,
. ; .'n

(?et>

0.32
1.64
2.46
3.23
4. 1C
*.32
3.74
5.56
7.38
3.20
3.02
3.34
0.56
1.43
2.20
* < ̂j. ii
3.34
-.76
3.33
15.40

^. b . .' : r

EC (avg)
1 i ; 1 >

143.73
140.03
130.23
36.74
105.73
53.10
173.52
141.32
275.66
413.06
403.20
271.00
420.34
495.28
133.26
77.28
145.32
334.24
S23.4S
502.32

33-1003
''.avg) j

Fs ;a-,3:'
(tsf)

0.47
1.52
2.53
1.57
1.71
1.23
3.00
2.28
1.70
2.35
3.35
3.33
2.05
2.83
3.50
t * »
i. Jt

2.64
5.32
5.33
3.21

'^—1 -I.;

3f (avg)
:*)

••- i^
-'.at

1.15
1.70
1.81
i /• .>i. 3i
1.35
1.73
1.61
0.52
0.56
0.38
1.47
0.43
0.57
1.77
2.52
1.31
1.80
1.12
1.63

3IGV
(ts?1

r .<*/*,
', . yg

o.os
A * ̂
V. : j
0.18
3.23
0.26
0.23
0.32
0.34
0.37
0.33
0.42
0.44
0.47
0.43
0.52
0.55
0.57
0.60
0.62

Wate:- Labi

JGIL 3EHAVIDUR TYPE

sand
sand to silty sand
sand to silty sand

silty sand to sandy silt
silty sane to sandy silt
silty sand to sandy silt

sand to silty sand
sand to silty sand

sand
gravelly sand to sand

sand
sand to silty sand

gravelly sand to sand
gravelly sand to sand
jane to silty sand

sandy silt to clayey silt
sand to silty sand
sand to silty sand

sand
sand

••i '"me1:

Eq - 3r
(Z)

'30
.'SO
>30

30-30
30-30
73-30

>30
>30
:30
>30
•-30
>30
;30
N30
:-30

'JNDFND
30-30
)30
>30
>30

î 5 ;•"

ni'»

dec.

•-3
-4S
>48

4 f 1 M

-T5---3

-5-43
i ̂  < i
fi"'*t

45-43
46-43
;48
-45
--43

46-43
-48
-3

44-46
"iinr^
unur j

42-44
46-43

-43
>43

T?^wT

N

23
"J
^ -

-5
".;

20
•12
* •:•+

• fr,.- j'.j
••.e,'i

'-.ff,*

>30
:50
:-50
47
30
33

s C*
•• v 'v

• c*
. v-V

-50

-

Su
t, <
' 3 L

,,,.„__., _r

-'NDEriNED
•JN;E?:NC:

-"« i* ..i;̂
UNDEFINED
UNDEFINED
UNDEFINED
UNOEFIN?-
•JNDEFIN.
UN'EFINST'
UNDEFINED
UNDEFINED
UNDEFINED
UNDEriNED

5.37
UNDEFINED
UNDEFINED
UNDEFINED
UNCErINE2

Dr - A l l sands • i Jas io lkcuski et al. 1383) PHI - D u r g u n o g l u and Mi t che l l 1373 Su: Nk= 12

Note: For interpretation purposes the PLOTTED CPT PROFILE should be '.ised with the TA3ULATED OUTPUT fro* :?"INT?.l v -.021



NORTHS IDE SANITARY LANDF" I I_L_

Contractor :TERRA TECH.
Location :CPT-125A
Job No. :86-1008
Tot. Unit Wt. (avg) : 125

Test Date :4-09-88
Elevation :882.0 MSL
Water table (meters) i

pcf

DEPTH
(eeters)

0.23
0.50
0.75
1.00
1.25
1.50
1.75
2.05
2.30
2.55
2.80
3.05

(feet)

0.82
1.64
2.46
3.28
4.10
4.92
5.74
6.73
7.55
8.37
9.19
10.01

Be (avg)
(tsf)

106.10
324.50
113.26
59.30
49.34
70.76
29.80
64.94
154.94
299.98
228.58
347.48

Fs (avg)
(tsf)

0.10
1.67
1.35
0.96
0.95
0.77
1.06
1.17
2.92
5.39
5.93
3.37

Rf (avg)
(Z)

0.09
0.51
1.19
1.62
1.93
1.09
3.57
1.81
1.88
1.80
2.60
0.97

SI6V
(tsf)

0.03
0.08
0.13
0.18
0.23
0.28
0.33
0.39
0.45
0.47
0.30
0.53

SOIL BEHAVIOUR TYPE

sand
gravelly sand to sand
sand to silty sand

silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
clayey silt to silty clay
silty sand to sandy silt

sand to silty sand
sand to silty sand

silty sand to sandy silt
sand

Eq - Or
(I)

>90
>90
>90

70-80
60-70
70-80
UNDFND
60-70
>90
>90
>30
>90

PHI
deg.

>48
>48
>48

46-48
44-46
44-46
UNOFD
42-44
46-48
>48

46-48
>48

SPT
N

20
>50
27
19
16
17
14
21
37
>50
>50
>50

Su
tsf

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

2.45
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

Dr - All sands (Juiolkovski et al. 1985) PHI - Robertson and Caipanella 1983 Su: Nk= 12

**•* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froe CPTINTR1 (v 3.02) «**



NORTHS i r>e: SANITARY

a .: i. '; --'.b 1i '. i f ie t i.- _• ."

-. j" e -, c

•

-)
•

c

e

i/ = ;

\25
1.30
,75
< .'"0
"•?
.33
.73
. -3
•.c

.30

.73

. "0

.25-
i •* '-'

.75
>. 30
.25
.50
k73
;.oo
.23

'., '3
,.00
,.25

'5et;

0.32
1.54
2.4«
2.23
4 . .v
4.32
3.74
5.36
7.33
3.23
3.02
'.34

1* .66
1 .43
12.30
13.12
13.34
14.75
13.53
15.40
IT ""̂

13.04
:3.36
13.53
*t\ e *
•.''.'I W i

"S
53.35
107.56
-0.34
23.62
41.30
20. '0
17.24
24.22
20.34
57.50
34.52
00 . 55
01.30
55.23
33.30

130.30
31.34
30.63
133.38
146.38
115.34
222.54
207.12
-- / . v W

Fs 'avg-
:tsf)

0.73
1.26
1.30
0.32
1.23
3.31
0.23
0.21
0.31
0.10
1.87
3.71
3.70
3.55
2.23
2.00
3.73
2.84
2.26
4.73
2.20
3.42
7.26
7.08
;. -i

?' -'avg)

1.14

1.27
3.13
2.53
bi «/

2.35
2.24
0.36
1.5C
0.15
• *.*

.35

.34

.23
0.57
O.S5
2.35
3.10
2.43
2.52
2.13
2.33
3.25
3.42
4.00

3 1 -3V
;tsf)

0.03
3.08
0.12
0.18
0. 3
0. 3
0. 2
3.37
0.33
0.42
0.44
0.47
0.43
0.52
0.55
0.57
0.60
0.62
O.&S
0.57
0.70
0.73
0.75
0.73
0.30

. SOIL ;EH/WIGL:R *V?E

sand to silty sand
sand to silty sand

clayey silt to silty clay
sandy silt to rlayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
silty sand to sandy silt
sandy silt to clayey silt

sand to silty sand
sand to silty sand
sand to silty sand
sand to silty sand

sand
gravelly sand to sand

sand
silty sand to sandy silt
sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
sand to clayey sand (*)
sand to clayey sand (*5
sand to clayey sand (t)

•S - D r
'•11

:-30
)30

UNDFNO
UNDFND
UNDFNO
UNDFND
UNCFND
40-50
UNDFND
60-70
>30
>30
>30
.90
>90
?30

30-30
UNOFND
70-30

;30
30-30
UNDFND
UNDFND
UNDFND
UNOFND

deg.

/43
••43

UNDFD
UND"
UNOFD
JSDFD
UNOFD
•4-Z5
UN:-:
40--2
44-45
46-48
44-45

46-43
>48

44-46
42-44
UNDFD
40-42
42-4-
42-4*
UNDFD
U.NOFD
UNDFD
UNDFD

N

U

2S
fc j

1-i
. ;

13
3

3
3

15
27
43
48

- ?,*

30
45

35
C w

. ::
* ~

45
:-30
1-50
' wO

ts?

JSDEFISE3
UNDEFINED

•* -*5

2.35
"? ^*

2.32
1 . 40

UNDEFINED
* ™r

JNEE"!
UNDEFIN!:'
UNDEFINE;
UNDEFINED
...- -—* v^- —

UNDEr NED
UNDEF NED
UNDEF NED

.35
UNDEFINED
'^"TT"*1?"

UNDEFINED
3.54

usD":̂ ;;
UNCE-NED
UNDEFINED

Dr - All sands (Jaaiolkouski at al. 1335) PHI - Durgunoglu and Hitchell 1375

) overconsoli dated or ceaented

Su: Nk= 12

»»** Note: For interpretat ion purposes the PLOTTED CPT ?ROFILE shoul: be used w i t h the TABULATED OUTPUT f roe OF'INTR'



NORTHSIDE SANITARY LANDF"!

•:•. -, 3S-100S
Jr. _ IT W t . (avg) ^ 125 pc f

i on

-E?
•:set»'s;

0.25
0.30
0.75
1.00

*H
' f 9 5 t )

0.32
1.54
2.46
3.23

3c 'avg)
' t s f ;

42.00
133.74

43.28
57.10

rs (avg)
( ts f :

0.53
2.55
1.22
0.34

Pf 'avg)
(7.)

1.25

1.91
2.31
1.25

siav
( t s f )

0.03
0.08
0.13
0.13

SOIL 3EHAVIGUR TYPE

silty sand to saney silt
silty sand to sandy silt
sandy silt to clayey silt
silty sand to sandy silt

Eq - Dr
(!)

-30
-30

JNOFND
70-30

,u: •

deg.

;48
•43

..,...-.,
*> tM<" 'J

* 4 ' f-r*-t3

-' 3j

N t:

* •\tnt~~
J -.1.;."

3 UNCEF
/

1 UND!r

?

NED
NED
.33
NE;

Er - A l l sands \jTi§iolko«ki et al. 1985) PHI - Durgunoglu and Mitchell 1973 Su: Nk= 12

**» Note: ror in te rp re ta t ion purposes the PLOTTED CPT PROFILE should be used w i t h the TABULATED OUTPUT f ro§ CPTINTR1 (v 3.02) ***»



NORTHS IDE SANITARY L-ANOR" I

; s 3 "•-• _.:-.-:•= : .'•"--'
•:£ 1 .3 v ;:i -J i •_ I" i '-••• /'

- 1 - A f 5 ''

•c

-*

• . w
Y.
••e

• 1C
.75
A A

-.C

.30

.75
3. 00
3.25-
*? ™ *;

3.75
4.00
4.25
4.50
4.75
5.00
e it

5.50
3.75
5.00
5.25
5 c"
5.73
7.00
7.25
7.50
7.75
3.30
3.25
3.50
3. '5
.JO
.23
, 50

'.'set)

.' i 'i fc

1.64
2.46
2.23
4 . 1 v
4. -2
5.74
5.56
'.28
3.20
3.02
3.34
10.66
11.43
12. 30
12.12
13.34
14.76
15.58
15.40
17.22
18.34
13.36
15.53
20.51
^* 3̂
22.15
"".'7
23.73
24.51
25.43
26.23
27.07
27.33
22.71
23.53
20.25
ij . I • /

3c :avg)
(tsf:-

112.33
: 4.34
3.32
1.75

27.42
31.73
53.02
73.00
'1 e -̂  •*

4s.:s
43.54
20.20
12.34
14.53
11.64
40.06
103.74
156.32
122.36
125.35
134.26
131.79
179.34
222.00
217.72
~* i 4̂

210.55
255.35
igi ee.dj. jb
257.24
131.32
253.30
272.22
313.26
373.32 '
317.34
226.70
214.74

(tsf)

1.57
3.14
0.31
0.35
0.26
3.33
0.45
0.55
2.0'3
1.33
1.43
0.37
0.12
0.1"
0.22
0.15
0.31
0.55
2.61
0.34
3.46
0.40
0.33
0.55
0.33
0.34
0.36
3.52
0.71
0.53
0.30
0.26
0.33
0.24
0.33
2.07
1 • M*

1.38

Rf (avg)

1.40
2.33
2.33
1.53
0.34
1.03
0.36
3.72
3.21
2.39
3.02
4.79
0.33
1.13
1.37
0.37
0.78
0.33
2.13
3.25
0.24
3.22
0.22
0.23
0.18
0 16V 1 i U

0.17
0.20
0.25
0.22
0.16
0.14
0.14
0.39
0.26
0.55
0.56
0.33

3I3V
(tsf)

0.03
0.08
0.13
3.18
0.23
0.23
0.32
3.35
0.37
3.40
0.42
0.45
0.47
3.30
0.53
0.55
0.53
0.50
0.53
0.65
0.58
0.71
0.73
0.76
0.78
3 31V* U i

0.83
0.36
0.38
0.31
0.34
0.36
.-39
.01
.04
.06
.03
.12

3CIL 3EHAVI2-L-' TYPE

sand to
silty sand
sandy silt
sandy silt
silty sand
silty sand

sand tc
sand to

sandy silt
sandy silt
sandy silt

sandy silt
sandy silt
clayey sil

sand to
sand to

silty sand

gravelly
gravelly
.- .y«l . j

gravelly
gravelly
gravelly
gravelly

gravelly
gravelly
gravelly
gravelly
gravelly

silty sand
to sandy silt
to clayey silt
to clayey silt
to sandy s:lt
to sandy silt
silty sand
silty sand
to clayey silt
to clayey silt
to clayey silt
:lay
to clayey silt
to clayey silt

t to silty clay
silty sand
silty sand
sand
to sandy silt
sand
sand
sand
sand
sand to sand
sand to sand
_._j k_ -...(4

sand to sand
sand to sand
sand to sand
sand to sand

sand
sand to sand
sand to sand
sand to sand
sand to sand
sand to sand

sand
sand

rq - Dr

'•30
>90

UNDFND
UNDFND
30-60
30-50
50-70
70-80
UNDFND
L'NDFND
UNDFND
UNDFND
* i » L r . i w
'JNDFND
UNDFND
40-50
70-80
30-90
70-30
30-90

>30
30-30
30-30

>90
)30
X^0

>30
>30
>90
>30

30-30
>30
>30
/SO
>30
>90
>90

30-90

pur

deg.

>43

>48
UNDFD
UNDFD
33-40
23-40
40-42
42-44
UNDFD
UNDFD
UNDFD
UNDFD
UNIT
I'NDFD
UNDFD
36-33
40-42
42-44
42-44
42-44
44-46
42-44
42-44
44-46
42-44
***-•* 4

42-44
44-45
44-46
42-44
42-44
42-44
42-44
44-46
44-46
44-46
42-44
40-42

3PT

:-
43
13

•*!

'?

10
' *?

13
25
13
13
' C

e

f

6
10
23
30
33
25
37
35
•34
25
35
34J~
34
41
43
41
37
41
43
;30
>30
>50
45
41

3u
tsf

UNDEFINED
UNDEFINED

3.22
1.73

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

5.40
j

4.1W"
1.62
*. • '̂  -mt

• «C

.30'
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDErINED
UNDEFINED
UNDEFINED
ltMpiTrT*J!"1*

UNucri.^ii
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
'UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

Dr - All sands ( J a i i o l k o w s k i et al. 1335) PHI - Durguncglu and M i t c h e l l Su: Nk= 12

**** Note: aur:c.ses the PLO'TED CPT PROFILE should be used -itf-. tin 721 (v 3.02' ***<



NORTHSI TARY
..• '.*"> '

r.-'.vt
Lcc -.
Job
'"ot .

DEP'H
( i t e te r s ) (

0.23
0.50
0.75
1.30
1.25
1.50
1.73
2.00
2.25
2.50
2.73-

; -f AC i
it i or

LJni

f se t )

0.32
1.54
2.46
3.23
4.10
4.32
5.74
6.36
7.33
3.20
3.02

;or :

L t W t .

2-c 'avg)
( t s f )

130.04
103.14
77.30
"7.04
54.20
53.34
40.43
15.28
10.40
7.33

36.23

CPT- is;
33-1003
(avg) ".

Fs ' avg )
( t s f ;

1.12
1.40
1.15
1.55
1.47
1.23
1.Q3
0.32
0.13
0.13
0,70

EC:-.

125 pc

Sf (avg)
(Z)

0.62
1.23
1.50
2.15
2.70
2.08
2.63
2.07
2.3!
2.48
0.72

, i

siav
( t s f )

0.03
0.38
0.13
3.13
0.23
0.28
0.33
0.36
0.33
0,41
0.43

Test -w^ts.,,
Ei eva: i on
Water :;abi

SOIL BEHAVIOUR TYPE

sand
sand to sil ty sand

si l ty sand to sanoy silt
si l ty sand to safldy silt
sandy silt to clayey silt
silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
sand to silty sand -

"r i^

E q - D r
(7m '

>30
>30

30-30
33-30
'JNDFNC
60-73
UNDFND
UNOFND
UfflrW
UNDFW
70-80

.;-.•- -OC
•" -"-.-̂ -"T
•T ,-") V

PHI
deg.

•48
>48

46-43
45-48
UNDFD
42-44
UNOFD
UNOFD
UNDFD-
UNDF3
42-44

L,_.i-.'!

S?T
N

34
25
25
25
21
13
16
7
5
5

22 -

j — '

Su
tsf

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

4.43
UNDEFINED

3.34
1.24

. .33
.33

UHDEFINED

Dr - A l l sands (Jaiioikowki et al. 1335) PHI - Durgunoglu.af ld 'Mitchel l 1.375

««* Note: For interpretation purposes the PLOTTED CPT PROFILE s&ould biased with tfre TABULATE3 ffllTPUT froi CPTINTRrCv 3.02) ****



NORTHSIDE SANITARY

"'-

(•eters)

0.23
0.50
~ -e

1.00
1.25
1.30
1.75
2.30
2.25
2.33
-. , 'U

2.03
.3.25
3.33
3.75
4.00
4.23
4.50
4.70
4.3*
5.20
3.40

t „ ui-. :.

( f e e t )

3.82
1.54
*' •* "

:.23
4.10

4.32
5.74
5.56 - .
7.33
£.23
3.02

- 3.34
" 1C. 58.

11. 4?
12.-30
13.12
13.34
14.75
15.42
15.24
•7 .05
17.72

.1. • . j.
/V w • '-

2-c ' a v g )
( t s f )

174.24
13 .32
I* .IS
3 .13
3 .36
24.32
25.72
13.13
25.08
10.72
9..10

•29-. 48
37.16

I01.14
30.94
43.10
43.42
73.39
12.04
33.10
23.72
32.36

ct V C

( t

3
i
t
t
*

•3
0
3
0
0

, 0
4
i

1

; •"*

^

1

1

2
4
e

6
7

) : '.

s v g ) F
S f ) .

.32

.54

.63

.24

.36

.55

.56

.47

.44

.16
,27 :

.33

.43

.40

.34 —

.46

.57
• Ww

.50

.15

.03

.03

~r- JC f

f ''avg)

0.53
0.30

• .53
.43
.61

2.60
2.13
2.44
1.75
1.51
2.37
2,42
1.64
2.33
3.02
2.37
3.18
3.51
4.02
2.72
2.60
2.41

siav
( t s f )

0.03
0.08
0.13
3.13
0.23
3.23
0.33
0,38

: 0.44
0.49
0.54
0.39

: 0.63 •
0.65
0.53
0.70
0.73
0.76
0.78
0.30 -
0.33
0.85

_ SOIL BEHAVIOUR TYPE

sand
sand

si I ty sand to sandy silt
si l ty sand to sandy silt
sandy silt to clayey silt
c layey silt to s i l ty clay
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay

silty clay to' clay: '•-.-•
s i l ty sand to sandy :sllf "̂  '.
s i l ty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt .

very s t i f f f ine grained (*)
silty sand to sandy silt
s i l ty sand to sancy silt
sil ty sand to sandy silt

Eq - Dr
C)

'30
>90
>'30

30-90
UNDFND
UNDFND
UNDFND

: UNDFND
UNOFNC

. UNDFND
UNDFNO

, SO-70
50-70
70-30
UNDFND
UNDFND
UNDFNO
UNDFNO
UNDFNO
EO-SO

:-90
-3*Q

PHI
deg.

>48
;4?
V.J / J

45-43
iJNOFD
UNDFD
UNDFD.
{JN3F3
UNDFD
utthr
iUNDfB
40-42
40-43
40-42
UNOFD

' UNDFD
UNOFD
UNDFD
UNDFD
42-44
42-44
44-4o

3PT
N

;3
33
33

13
;^

10
Q

10
5
5 .

25
-"23
-32 v
--13--
• >3:

13
30 '

>50
:5C
;30"
;33

t s f

UNDEFINED
UNDEFINED
JNDEFI.N'ES
U\Jc.- .'iij

... ^ .
^ AC

2.. 11
Y.55
2.03

' ' f •• •

UNDEFINED
UNDEFINED
UNDEFINED
- 4", 17

_4. 02
.1 ^ .1t. -jt
£.50

UNDEFINED
• t i i* ̂ » • %>••*«
-ituc; ..itJ

U N D E F I N E D
UNDEFINED

Dr - 411 sands Caiiolkouski et al. 1385) PHI - Durgunogitt and Nitchell 1973 - Su: N(t= 12

[*) overconsolidated or csiented -

Nota; For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT f roe CPTINT'l (v 3.02)



NORTHSI SANITARY

33-1C
Ut - 12 p c -

IE""-! :•>: 'jvg,
'.asters., (feet) (tsf!

0.25 0.32 3.34
.30 1.54 11.53
.73 2.46 12.53
.13 3.13 51.53
.25 4.10 104.52
.50 4.32 131.72
.75 5.74 224.30

2.00 5.55 -46.48
2.25 7.38 365.20
2.53 3.23 233.36
2.73 3.02 137.62
3,00 5.34 412.30
3.25 0.56 133.00
3.50 1.43 240.55
3.75 . 2.30 143.23
4.00 2.12 103.63
4.25 3.34 34.16
4.30 4.75 161.38
4.75 5.53 221,23
5.00 E.4C 306.34

Fs (
'.t

i
0
0
'.

,.

3
5
4
A

4
5
3
<•

u

3

^2
4
7
10

avg)
;f)

• .t

.2!
t i«»
.51
.04
.26
.22
.16
.71
.36
.72
.21
."2
.51
.08
.37
.52
.32
.43
.13

Sf (avg:'
(7,)

:.
1,
0.
0.
0.
2.
•>
*i.
0.
•̂
«.f

£̂•

3.
•n

1.
?
2.
f\
s.>
1
i..
3.
3.

35
33
31
33
33
*̂

32
20
74
06
S3
73
58
46
15
77
33
33
23
30

3I3V
(tsf)

0.03
0.08
0.13
0.13
0.21
0.23
0.25
0.28
0.31
0.34
0.36
0.29

' 0.41
0.44-
0.46
0.43
0.52
0.54
0.57
0.53

qrjT! ae-AV""-;? Tver.j u * M u ta 1 1 n v * _ j i \ : r r to

silty :
clayey sil
sandy silt

sand to
sand to

silty sand
silty sand

gravelly
sand to

silty sand
gravelly

silty sand
sand ;to

silty sand
sandy silt
sandy silt
silty sand

lay to cUy
t to silty clay
to clayey silt
silty sand
silty sand
to sandy silt
to sandy silt
sand
sand to sand
silty sand
to sandy silt
sandl 'o sand
to sandy silt
silty. sand
to sar.dy silt
to clayey silt
to clayey silt
to sandy silt

sand to clayey sand (*)
sand to :liyey sand (*)

'" - D'

•:•;:-•;:
."i2r'iD
UNDFNC
70-30

>30
'30
>30
>30
>90
>30
:'30
?30
>9̂ :-
/sr

30-'3C
UNDFND
UNDFND
30-90 '
UNOFNO
UNDFND

sa?

ieg.

-.-MF:
JNOF3
UN2FD
44-45
4o-43
4o-43

>48
J43

. ,-48 '
>48

45-43
'>43'

48-48
, 45-43
44-46
•UNDFD
UNOFD
44-ifi

UNOFD
UNDFD

N'

^
3

C

13
23
43
'30
•-50
;50
>50
-33
>59 '
!-3C-
m
48

- 40
32
;50
;.50 .
/5'i5

Su

.45

.35
1.04

UNDEFINED
'UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
^DEFINED
UNDEFINED
UNDEFINED
OTD -FINED

3.37
5.34

UNDEFINED
UNDEFINED
UNDEFINED

Dr - All -:a.ids Caaiolkowski et al. 1385) PHI - Durgu.ioglu and Hitchell 1375 Su: '{k= 1.2

•<*) overconsoiidated or ceiented

**** 'fete: For interpretation purposes the PLOTTED,;PT PROFILE should be used «th the TABULATED OUTPUT ?ro« CPTI.N*."! -;.v 2.02, H*



NORTHS IDE SANITARY

avg.

~-!J

„ pe

•ae te r i . '

0.25
0.50
0.73

.00

.25

.50

.75

.00

.23

.50

.73

.00

.25

.50
te

.00
4.23
4.30
4.75
5.00
3.25
5.30

'set)

0.32
1.64
2.46
3.23
4.10

4.32
3.74
5.55
7,33
3.23
3.0-2
3.34

10.66
11.48
12. 3C
13.12
13.34
14.76
13.58
16.40
17.22
13.04

k ' avg)
( t s f )

13.38
11.36
11.30
5-.16-

"°.2C
144.38
73.08

123.70
146.34
45.73
25.36
25.72
33.4*
45.52
53.74
S3. 58
73.43

114.30
135.32
233.30
263.54
220.28

rs ( avg)
• t s f )

0.21
0.43
0.15
0.06
0.23
1.74
0.15
0.54
a. 74
1.22
0,45
3.43;

0.51
0.34

• t.29
1.83-
2.07
3.40
5.07
6.32
3.08
7.73

R f ' avg )
(11

2.02
3.64
1.40
1.34
0.74
1.21
0.21
0.43
0.50
2.66
1.66-
1.34
1.23
2.36
:.40-
2'. 37
2.31
2.37
3.23
2.53

. 3.01 -*"
3.53

SI 3V
( t s f )

0.03
3.08
0.13
0.13
0.21
0.23
0.26
0.23
0.31
0.34
0.36
0.33
0.41
0.44
0.46
3.43
0.52
0.54
0.57
0.59
0.62
0.54

3CIL cEHAVIZ ' J f ? ' *Y?E

clayey silt to s i l ty clay
si l ty c lay to clay

clayey si l t to s i l ty c lay
sens i t ive f i r e grained

s : i ty sand to sandy si l t
sand to s i l ty sand
sand to s i l ty sand

sand
sand

sandy silt to clayey silt
sandy si l t to clayey -silt
sandy silt -to clayey sill
sil ty sand -to sajnjdj silt
sandy silt to clayey si;Ii
sandy silt to clayey, silt
sandy silt to clayey silt

.̂ f sandy -silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

sand to clayey sand (»)
sand to clayey sand (*)

£3 - Dr
(Z)

UNOFND
UNOFND
UNOFNO
UNOFND
60-70

V30
70-30

>9Q
>30

UNOFNO
UNOFND
UNDFND
Sfl'-SO
UNDFND
mm
UNDFND
UNDFND
UNOFND
UNOfKD

;90
•JNOFffD
UNDFND

deg.

UNCFD
UNOFD
UNOFD
UNDFD
40-42
46-43
44-4£

45-43
45-43
'JNOFO

-UNDFJ-
'UNDF3
36-38
WDFD
USDFO
UNDFD
UND'FD
UNDFD
UNDFO
44-16

UNOFD
UNCFD :

N

5
3
C

^
' "

25
13
25
23
13
10.
10

;• 13.
-I7;

-2,1-
14
23.
44

>50
/50-'
'•30
/ 30

Su
t s f

.36

.39

.33

.43
U N D E F I N E D
U N D E F I N E D
UN'"E r"NcD
U N D E F I N E D
UNDEFINED

• -
2TT-J

. ; . 2. 17
UNDEFINED

.,- . ^ ^?

4.41
e »?

5.05
3.43

12.33
U N D E F I N E D
.NDZr:N":-
UNDEFINED

3r - All sands 'Jaaic-lkowski et al. 13855 ' PHI - Durgunoglu and Mitchell 1373

-- (*) overconsolidstei or ceaented

»*** 'iota: Tor interpretation purposes the PLOTTED CPT PROFILE should be used with ti-a 'A3ULATE3 CL'TPL'T '

Su: Nk=.12



NORTHS I Z>E SANITARY

DE?TH
.: stars.-

3.75
10.00
10.23
10.50
10.75 •

Fagf)

1.33
2.31
3.53
4.45
«r ••"'
w. *f

2c !ivg)
•:tsf;-

252.33
145.13
145.46
244.58
334.22

Fs iavg)
•.tsf)

1.03
1.56
1.24
1.46
l <* *
* • **

Rf (avg)
(Z)

0.43
1.14
3.36
0.60
0.31

SI6V
(tsf)

1.14
1.17
' to... *
i i^

1.24

SOIL 3EHAVIOUR TV'E

gravelly sand to sand
sand to silty sand

sand
sand

gravelly sand- to sand

E; - Dr
(I)

;30
70-30
70-30
30-30
;30

PHI
deg.

42-44
23-40
33-40
42-44
44-ii

N

40
25
23
47
>50

Su
tsf

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
. <\ n«*^**"~^w «u^r .,4C.

Dr - Ail sands (Jaaiolkowski et al. 1385) PHI - Ourgunoglu and Mitchell 1375 Su: Nk= 12

«** Note: ror i.iterpretatior. purposes the PLOTTED CPT PROFILE should he used »ith the TABULATED OUTPUT frot CFTINTRl (y 3.02) »**



Appendix D
Geotechnical Laboratory Test Results

GLT592/42



All geotechnical laboratory testing was performed by ATEC
Associates, Inc., as shown below. ..

Number of Tests

88
60
16
56
18
13

Test

Moisture Content
Atterberg Limits
Sieve Analysis
Sieve Analysis/Hydrometer
Modified Proctors
Triaxial Permeability
Tests

Specific Gravity

Procedure

ASTM D-2216
ASTM D-4318
ASTM D-422
ASTM D-422
ASTM D-1557
COE EM
1110-02-1906
ASTM D-854

The following table is provided to match ATEC's soil boring
and test pit numbers in this appendix ,to those used
throughout the text.

Appendix Number

100 to 107
B103 to Bill
B115 to B123

ND1 to ND11
ECC/SB-3 to
ECC/SB-19

ECC/SB-120 to
ECC/SB-19

NSL/SB-122

NSL/SB/124

TP-100 to TP-109
108 to 111
112 to 119

Text Number .

NSLSB-100 to NSLSB-107
NSLSB-108 to NSLSB-111
NSLSB-115 to NSLSB-123

NSLND1 to NSLND11
ECCSB3 to ECCSB19

NSLSB-120 to NSLSB19

NSLSB-122

NSLSB-124

NSLTP-100 to NSLTP-109
NSLSB-108 to NSLSB-111
NSLSB-112 to NSLSB-119

Location

Borrow Area -
Borrow Area
GW Interceptor
Trench

Landfill Cap
ECC Supplemental
Investigation
Area

GW Interceptor
Trench

GW Interceptor
Trench

GW Interceptor
Trench

Borrow Area
Borrow Area
GW Interceptor
Trench

GLT592/46



ArtC Associates, Inc. G-6

Conttltlng CMot«cftnlc«l t MMtrfelt Enginwra

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method^

District Offices: IndianapoUs/Chicago
Baltimore-Washingtcn/Cincinnati'Louisville

GH2M Hill
Client:. ATEC Job No:.

2-1-81008

Project

Sample obtained from:

Sample Deuription:—

Test Typet

Tested by:

North side landfill/FCC

on-site
Project location:

sample No. BS-6 v

Zionsville, IN

dark brown to gray clayey silt with some gravel

Method A
W. Bracken

Proctor:.

Date:

Modified

3-30-88

137

136

135

J
133

13:

131

129

Maximum Dry Density.

Remarks: -

5 6

134.8

7 8
MOISTURE CONTENT • %

10

Jbs./CM.ft. Optimum Moisture.
8.5



ATiC Associates, Inc. G-6

Consulting G*ot*cKnleal t M*t«riil> EnglnMft

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: rnctJanapoirs/Cfticaqo *~ "
Baltimore-Washington/Cincinnati/Louisville

CH2M Hill 21-81008
Client:. ATEC Job No:.

Project Nome:

Sample obtained from:.

North side of landfil l /FCC

on-site
Project location:.

Zionsvilie, IN

Sample No. BS-5, ND-9

T...Trp-. Method A

W. Bracken

i ̂ fl1 JO

137 mil mn :

136 :m:mi: :

3135\
* iim mi: :

XJ»

>. 1 o A T

Jrt

Z
Ck 133> _ _ "g : _im :

-« o o
1 -J^

1 30

6

Maximum Dry 0*nf>*y

.

r ..

*~

j
r

J

I1

2j
j. ™

, "
,

7

136.5
lh«./f

.
"

7

^ T/T[
17
l/i
• 11 1

JT -
rr
^T*
"T

•

.

t

Procto

Date:

1 ^
^k

k

8 9

MOISTURE CONTENT - %

u.ft.

Modified

3-30-88

k

'

^ l

'

;_

Ik

1
k
\
\

^

_

• L

10

Optimum Moisture

.,

11

8.5

x.

*



ATEC Associates, Inc. G-6

Consulting OooMchnlMI t MMtrMIt ingin«w»

n«o*v TO;

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices. maianapons/Cnicago
Etattimore-Washington/Cincinnati/ Louisville

Client:.
CH2M

ATEC Job No:.
21-81008

Project Mama.

Sample obtained from:.

Sample Description:—

Test Type: ____^

Tested by:

North side landfill/FCC

on-site
Project Zionsville, IN

Sample No. BS-4 , ND-6

light brown silty clay with a trace of sand and gravel

Mehtod A

W. Bracken
Proctors.

Dcrtet

Modified

3-30-88

13

131

130

.312

J

127

126

125

10 11
MOISTURE CONTENT • %

Maximum Dry Density.

Remarks: _^^_^___

129.6 .lbs./eu.ft.

12

Optimum Moisture.

13

10.8



ATEC Associates, Inc.
^^^^K ̂ B ĵMMĵ ^ -. .n . ' -'

G-6

Consulting Gootscnnleil 4 Materials Engm««rs

MOISTURE/DENSITY
RELATIONSHIP

««Ot» To: District Officil: indiafflpolts/'Criicagb""
Baltimore-Washington/Cincinnati/Louisville

Client:.
CH2M Hill 21-81608

Project Nome:.
North side landfi l l /FCC

ATEC Job No:_
Zionsville, IN

Project location:

Sample obtained from:.

Sample D«scription:__

Tmt Type:

Testvd by:

on-site Sample No. BS-2, -ND-3

medium brown silty clay with some sand & gravel

Method A

W. Bracken

Proctor:

Date: _

Modified

3-30-88

137

135

.3134

1

![

131-

130

129

Maximum Dry Density.

Remarks: ̂ ____^^__

6

135.2

7 8 9 10
MOISTURE CONTENT - %

Jbs./cu.ft. Optimum Moisture.

11

8.2



ATEC Associates, Inc.
^m*.^mrM.^m^m^mm^tte *

G-6

Consulting <J*jt«chnlc«l t MtWrfaf* EnglnsdoJ

««pt» To:

Client;
CH2M Bill

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

Oistrict Offices: Irdianapofis/Chlcago
Baltimore-Washington/Cirtcinnati/ Louisville

ATEC Job No:

Project Name!____

Sample obtained from:

Sample Description:___

Test Type:

Tested by:

North side Landfill/FCC

on-site
• Project location:

Zionsville, IN

Sample No. BS-1,

dark brown silty clay with a trace of gravel
Method A

W. Bracken
Proctor:.

Dote:

Modified

3-30-88

131

130

129

3128

i127
°126
or
O

125

124

123

8 10 11
MOISTURE CONTENT - %

Maximum Dry Density.

Remarks:

128.4
.lbs./cu.ft.

12

Optimum Moisture.

13

11.1



ATEC ASSOCIATES, INC. FIELD DENSITY TEST RESULTS

, y: Consulting Geotechnical & Materials Engineers :

Prefect Northside landfill Profoct Muaber 21-82083

Client ATEO-Drinim Inspection Data; 3-25-88

Contractor

Ccnpaction Equipment Inspector S. Gray

TEST LIFT/ MAX. DRY MOISTURE PROCTOR
NO. LOCATION ELEV. DEN. DEN. % %

8 See client representative existing 136.5 121.6 13.3 89.1
for locations grade

elevations

9 See client representative existing 136.5 122.1 13.5 89.5
for Ideations grade

• : ; elevations • ; ; . •-..'• '• ; " " ; . . rr " " ' . : • • • . ; ' , .

10 See client representative existing 136.5 102.8 18.2 75.3 -
for locations grade '"^ j ' " ' ] r ~'•"" ;

elevations :jj

11 See client representative existing 134.8 121.6 9.6 90.2
for locations grade -

elevations

12 See client representative existing 134.8 120.8 10.7 89.6
for locations grade .- '

elevations - - - - . . .

13 See client representative existing 134.8 118.9 13.4 88.2
for locations grade _ "* • ' '"

elevations ~ " : "*•

14 See client representative existing 134.8 121.4 11.0 90,1
for locations grade

elevations

15 See client representative existing 134.8 122.3 14.8 90.7
for locations grade

- elevations

16 See client representative existing 131.9 112.0 13.8 84.9
for locations grade -

elevations

Minimum Specification Requirement is % of modified Proctor

* - Test failed to meet minimum density requirement.
R - Retest of previously failed test.

REMARKS:



ATEC ASSOCIATES, INC. FIELD DENSITY TEST RESULTS

/--•-'»? Consulting Geotechnical & Materials: Engineers:

Prcrirtt Nbrthside landfin

aient ATEC-Drillinq _ Inspection Date: 3-25-88

Conpaction Equipment _ Inspector S. Gray

TEST LIFT/ MAX. DRY MOISTURE PROCTOR
NO. _ LOCATION _ ELEV. DEN. DEN. % %

1 See client representative existing 128.4 112.1 16.0 87.3
for locations grade

elevations ^

2 See client representative existing 128.4 i 109.6 17.8 85.4
i for locations grade '

See client representative existing 135.2 117.0 13.8: ^7-86.5;
for location* grade .

elevations _,

See client representative existing 135.2 108.1 14.5 80.0
for locations -, grade

~ elevations

See client representative existing 131.9 111.4 15.6 84.5
for locations grade ;

elevations

See client representative existing 129.6 99.7 15.7 76.9
for locations grade

elevations

See client representative' existing 129.6 112.8 14.6 87.0
for locations grade

elevations

Minimum Specification Requirement is % of modified Proctor

* - Test failed to meet minimum density requirement.
R - Retest of previously failed test.

REMARKS:



Associates, Inc.
Consulting Ocolscnnie* t MmriM Eflginwm

G-8

MOISTURE/DENSITY
RELATIONSHIP
(Proctor

District Offices: Indiarrapohs/Chicacjo
Baltimore-Washington/Cincinnati/Louisville

Client:.
CH2 M Hill

ATEC Job No:.
21-81008

Project Name:. Northside Landfill Project location:.

TP109 B 8Sample obtained fromt___

Sample n^>.»r* .̂ Medium brown clayey silt with a trace of sand and gravel
_ „ Method A . _
Test Type:- . Proctor:.

- W. Bracken _ _
Tested by: Datet —

Modified

4-8-88

13

136

13

3134

4.
SI

133

'132
ii
131

130

129

o

Maximum Dry

Remarks: ___

8 9 10
MOISTURE CONTENT - %

134.6

11 12

Optimum Moi*ture__JLtA.



ArtC Associates, Inc. Q-6

Consulting Ooolscfmtcs) t MMsrtMs Enginwn

««oi» To

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baitimore-Washington/Cincinnati/ Louisville

CH, M Hill

Northside Landfill

Sample obtained fro

Sample Det<r 'p*fo**' .

TP 106 B 3 '5"

ATEC Job No

Project locatU

21-81008

»r «

light brown sandy, clayey silt with some gravel

„ T Method A

Te>stsi^ few* W e OIL 0CK6T*

132 ::::: :::

131

i3c ::::::::

3129 ::::: :::
« ::i:ii::
'•*
^B 1 / rt

W

Z
s

127
x

126 ::::::::

125 ::::: :::

1 24

/
Tf

^~•
ft

If
Tj
jf
f
lrit

Li

r

'

f
? ^ k

^ I

.

1

V

Proctor:

Datet

V

y
V1
\
r̂\\\\

Modified

4-6-88

Maximum Dry Density

Remarks: ̂ _^_____

6 7 8

129.6

9 10 11 12 13

MOISTURE CONTENT - %

14 15 16 17

9.8



ATIC Associates, Inc.
Consulting Oootsenniesl 4 MstSfWH Enginosn)

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Was.lmgton/Cincinnati/Louisville

CH2 M Hill 21-81008

Sample obtained froi

Sample Description:.

Tett Typet .. . _.

Tested by:

Northside Landfill

TP105 B

light brown sandy silt

Method A

W. Bracken

PrQJ«et laeatian.

4 ' 6 "

p^. Modified

*-7-88

134 ::

133 ::

132 ::

3131 ::•^ ..
s
>i3c ::
8

$ ••°i29 ::>
S ._

128 ::

127 mm

126 „

6

Maximum Dry Dem

••mnrlrt.

lity

ft
4 w ^

j

7

132.9

j
J

1

i
'

_ . j
_ . L l _
"TV
"If
y
j\~ i
'l

^

> i
>

j ^
z

* • =• a «
^ ^

^L

Mi
Ji
PI 1
I1 \\

t

^

«
I
f
1~

8 9 10 11

MOISTURE CONTENT - %

b*./cu.ft. Optimum Moisture

12

9 .2 %



UK Associates, Inc.
Consulting Qooisehnicsl t Materials Engineer*

MOISTURE/DENSITY
RELATIONSHIP
{Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

G-6

n:̂ . CH, M. Hill

_ .^, . Northside Landfill

Sample obtained

Sample Descripti

TP104 B 5'

ATEC Job No

Project loeatii

/:i-oiuucJ

»r

light Srown sandy, clayey silt with a trace of gravel

Method A

W. BrackenTested by: • • - . . •

1 1 L . _ _ _ .lj>M

n '.

^ :::_3132•̂  "~"
•

"^>i3i :::::E i:i"
i»
Z
5*f°i3c :::::

129 ....-

1.27 :::::

*4
— ™'

'
. A ..:_± i±± ::. _ _ 4 Z :.
..-JL ../A

71:x: :::z:: :i" .t: .~z±: ::

t
222

H
^

Proctor:

Datet

i

™

^ \
\

\

Modified
4-6-88

\

r

Maximum Dry Density.

Remarks: ̂ ________

8

132.7

9 10 11 12
MOISTURE CONTENT . %

Jbi./cu.ft. Optimum Moisture.

13

9.9



ATEC Associates, inc.
Consulting Geoiscnnieal t Materials Engineers

G-6

*eoi» To:

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Urrices: inaianapolis/Ghicago
Baitimore-Washington/Cincinnati/Louisvitte

Client: CH7 Hill
ATEC Job No:. 21-81008

Project Name:.
Northside Landfill Project location:.

TP103 B 4Sample obtained from:—

light brown sandy, clayey silt with some gravelaampie we

Test Type:

Tested by:

137 ::

136 :i

135 1:

2
â
A

>. 1 3 o
jj
M
Z
s

132 .-> IIat

131 •-

130 II

129 II

Method A
W. Bracken

4

Maximum Dry Densil

Remarks:

i

5 6 7

134.7

.t
/
/

,
f

/
F
/
/
1
/
/
/
/
/
1

IT*
•

VI
XX 1
M111
mu
"iI1f

Proctor

Dat«t_

Modifiei

4-6-88

8 9 10 11 12 13 14

MOISTURE CONTENT - %

bs./cu.ft. Optimum Moisture

15 16

9 .3 *



ATEC Associates, inc.
Consulting Oeoteennieal t Matenals Engineers

Meply To

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

••SSBS
Disiricl
Baltimore-Washington/Cincinnati/ Louisville

|̂ !f)At* w H M M H i JL JL
•L

North side Landfill

Sample obtained from TP102 B 7 '6"

.___ . . . . ^.1 OJ.UUOATEC Jab Na. .

Project locotiorl!

Medium brown clayey silt with some sand and a trace of gravel

T~*Trr~. Method A

Ttited h r W. Bracken

134

133 ;:::; ::::

2 1 j l
\ ._ _ _ .
«(

M
*^1 tr\ . _ _ _ _ . _ _ _

W
Z
Jr 129 ::::: in:

127;: — _ _ .

7

L 4---- .-.-. . i
J .

"l t
I/"f

I /
\l\u:T*

f]
1
1

~

/

- I -
f

A

9

r
f

'

7 •* n m • ••* <^

Proctor

Dates

k v

U

' k
h w^

\

^

Modified

4-6-88

^
^ 1

1

'

11

k
L

^
L

IZ 1.i

MOISTURE CONTENT • %

Maximum Dry Density.

Remarks: ____^__

132.9 .lbs./eu.ft. Optimum Moisture. 9.9



ATEC Associates, Inc. G-6

Consulting Geotectwitc* e. Materials Engineers

«»o(» TO:

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

Bjl̂ gljlj»j«j|paiâ aia|iBi«ja»iajaaa«MMpajga»aMa»)«»i

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:.
CH,,M Hill

ATEC Job No:.
21-81008

Project Nome:.
Northside Landfill

Project location:.

TP 101 B 5 ' 7 "
Sample obtained from:

Sample tvr'p*''"" light brown sandy, silty clay with a trace of gravel
Method A

Test Type: Proctor:.

re** by W- Bracken Oat.s_

Modified

4-6-88

138 •"

137 II

36

3135 II
^ II
s.0
~134 I-X i J I.
3J
Z
Qi33 :_
> • __

132 ..

._

5

Maximum Dry Dens

Remarks: ______

itv

•*
• *

6

136.7

*
(£ ^

/
j
f

f

/
F

Jnt
t
I
j

J

j
f r

J
£ •• MN5 ["

S,

^

^ V

^
L

V,
l

' *y

\
i

7 8 9 1 0

MOISTURE CONTENT - %

bt./cu.ft. Optimum Moisture

I

^ •

\

11

8.4



ATEC Associates, Inc.w
G-6

Consulting Oeotecttntcal ft Materials Engineer*

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

BBBSBSBBSBBBBSBBSSBSSSBS
District Office?: Indiarapo'^'Cfy
Sal timore-Washington/Cincinrtati/Louisville

Client:. CH,, M Hill ATEC Job No:. 21-81008

Project Name:. Northside Landfill Project location:.

Sample obtained from:.
TP107 B

Sample Description:

TestType, Method A

Tested by>

dark brown clayey silt with a trace of sand and gravel

Modified"

W. Bracken Mtet 4-6-88

' mil mi! ii in m

,13^ :::::::;:: :i 1:1 n:

1 3

31.32 ::: ;: :; :::
« .mi mil ii. ii m
£ .11.1 IIII. II. I. .1.
,_ .:::: ..::. i.n .1.
Kz
Hi

isc :ii::::i:i::iii::i

12S

12 /

'.
*

7
^

.. J! .
T"

l" [7
y
/

1 J i
l/l

"tf[
- f 1
I
1

^1IT
[

:i mil n til mn mi

«

*
C
^ \\vvli]

3 4 5 6 7 8 9 10 11

MOISTURE CONTENT • %

MoKimvn Pry Density 132.9 ibf./<rw*t,

._

i
12 13

Optimum Moisture --M

14 15

9.7 *



ATEC Associates, Inc. G-6

Consulting Qeoteennicsl t Materials Engineers

To

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

Baltimore-Washington/Cincinnati/ Louisville

Client:.
CH2 M Hill

ATEC Job No: 21-81008

Project Name:. North Side Landfill Project location:.

B-103
Sample obtained from:___

Sample Description: brown 3iltv clav

Method A
Test Type:

BS-1

Tested by:.
D. Sparks

Proctorr.

Dates

Modified

* 3-28-88

140

138

136

132

130

128

126

124

Maximum Dry Density

Remarks: ________

3 4 5 6 7 8 9 10 11 12 13 14

MOISTURE CONTENT - %

Ibi./cu.ft. Optimum **«'«»"" ' • <



AIEC Associates, Inc.
Consulting Qeotecnnlcal t Matenels Engineers

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: inoianapons/Cnicago
Baltimore-Washington/Cincinnati / Louisville

Client:.
CH~M Hill

ATEC Job No: 21-81008

Project M Northside Landfill

Sample obtain* from:__lL120 1 3 "10"

Project location:.

Sample Description:. Medium Brown clayey silt with some sand and gravel

Test Types.

Tested by:

Method A

W. Bracken
Procter:.

Dotes _

Modified

4-6-88

135 m
•

3134 [--
J .i.m
v 1 3 3
(A
Z

^S m

A

6

Maximum Dry Density

>

^A

A

A

7

135.

,

'j

2
. _ . . 2 .

t
2

'

- - ? - =
"

f

:-%

-

• « k

' 1
1

.

'

8 9

MOISTURE CONTENT • %

.IbsVcuA

i
V

(

^
^

k

J

k

10 11 12

nptim,,-, MAUt..r. 8.7 ej.



ATEC Associates, Inc. G-6

Consulting Oeoteennieal t Matenait Engineers

••ply To

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:
CH2M \Hill

Project Name:
North side landfill/FCC

ATEC Job No:.
21-81XJ08

Project location:
Zionsville, IN

on-site Sample No. B-lll BS- '

Sample D«s

Test Typ^i

medium brown silty clay with a trace of sand

Method A

Testwiby. w- Bracken

•"

•

130

3l29 ;:
•i
J .
^^
x 1 28&
M
Z
5

127 • ->*•*•! II
S

124 .-

- -

4
A '

-'

( ^

J

7
f

j

,
f

j

L
\t
f
I

\l\
1\1

I
f\ \

A

f

j

IM

Procti

Dates

^
* B S•« •

N

jr
Modified

3-30-88

k

^ ^ S

^ ii

^ (y
1
1 i

k

_T

>_

9 10
MOISTURE CONTENT - %

Maximum Dry Density.

Remarks:

131.9 Jbi./cu.ft.

11

Optimum Moisture.

12

10.1



NORTHSIOE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring1.
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"

#4

18

110

116

#30

140

150

180

1100

#200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

Tpioa
B
3'

-

-

-

100

96

93

92

90

85

82

77

68

65

55.3

Percent
Finer

42.2
39.5
33.0
31.2
24.8
19.3
16.5

TP109
B
8'

X Finer
-

•>

-
100

98
94

93

91

87

84

80

72

69

58.4

Hydrometer Percent Hydrometer Percent
Size (mm) Finer Size (mm) Finer

0.033 42.5
0.021 38.8
0.012 33.3
0.009 29.6
0.006 25.0
0.003 18.5
0.001 14.8



NORTHSIDE LANDFILL

CH2M H1H
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample t
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
#4

18

#10

#16

#30

#40

#50
#80
1100

#200

Hydrometer
Size (mm)

0.033
0.021
0.013
0.009
0.006
0.003
0.001

TP-105
B
4'6"

-
*>-

100
99

98

95

-
93

90

87

83
70

67

56.3

Percent
Finer

38.1
34.3
26.7
22.9
21.0
17.1
13.3

TP-106 ,
B
3 '5"

X Finer

-
100

98
96

95
92

91

88
83

80

75
66
64

55.2

Hydrometer Percent
Size (mm) Finer

0.033 43.2
0.021 39.6
0.012 32.4
0.009 27.0
0.006 25.2
0.003 18.0
0.001 14.4

TP-107,
B

' 5.- •- ' -

-
.

100
99
97

94

-

91
85

83

78
. ^ 71

68

57.8

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

44.9
39.3
33.7
28.0
23.4
16.8
14.0



NORTHSIDE LANDFILL

CH2M H111
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size

1"
3/4"

1/2"
3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

TP-102
B
7'6"

-

100

96

-
94

92

91

87

83

81
77

70

66

57.3

Percent
Finer

43.4
38.0
34.4
30.8
24.4
19.0
14.5

TP-103
B
4'

% Finer

-
100

98

96

93

90

89

86

82

80

76

69

67

57.1

Hydrometer Percent
Size (mm) Finer

0.032 44.3
0.021 41.6
0.012 35.4
0.009 30.1
0.006 23.9
0.003 17.7
0.001 14.2

TP-104
B
5'

-

-
-

100

98

94

93

91

87

85

80

72

69

60.1

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

41.7
38.9
32.4
27.8
24.1
18.5
14.8



NORTHSIDE LANDFILL

CH2M H111
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size

1"
3/4"

1/2"
3/8"
#4

#8

#10

#16

#30

#40

#50

#80
1100

1200

Hydrometer Percent
Size (im) Finer

0.035 26.1
0.022 23.3
0.013 18.7
0.009 14.9
0.007 13.1
0.002 11.2
0.001 9.3

ECC/SB-123
S-5
10-11.5

-
-
-

100
99

95

94

90

85

82
75

62

58

43.9

TP100 .
GHr6V>
3'10"

X Finer

-

-
-

-
100
99

-
97

93

90

86

77

74

64.1

Hydrometer Percent
Size (mm) Finer

0.032 48.3
0.021 40.4
0.012 36.5
0.009 31.5
0.006 26.6
0.003 21.7
0.001 16.7

TP101
B
5'7"

-

-

-
100
98

94

93

90

86

84

80

72

70

5£.8

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

47.2
43.5
36.1
33.3
26.8
19.4
15.7



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring: ECC/SB-19
Sample: S-15
Depth : 28-30

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer Percent
Size (mm) Finer

0.036 6.7
0.023 5.8
0.013 5.8
0.009 5.0
0.007 3.7
0.003 2.5
0.001 1.2

100

90

81
76
60

44

42

32

23

20

16

1*

12

9.6

ECC/SB-121
S-9 and 10

X Finer
-
-
-

100
98

92

90

88

84

82

78

71

69

60.7

Hydrometer Percent
Size (mm) Finer

0.032 47.5
0.021 41.2
0.012 34.9
0.009 31.4
0.006 26.9
0.003 21.5
0.001 14.3

ECC/S8-122
S-10
23.5-25.5

-
100

98

95

85

72

68

59

49

45

40

33

32

25.8

Hydrometer
Size (mm)

0.035
0.022
0.013
0.009
0.007
0.003
0.001

Percent
Finer

18.9
17.5
15.5
13.5
11.5
8.1
4.7



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.007
0.003
0.001

ECC/SB-13
S-16 and 19

-
-
-
-
-
-
-

100

99

-
97

88

85

69.9

Percent
Finer

37.7
25.8
13.9
9.9_

6.0
-

ECC/SB-16
S-7

:pj

X Finer

-
-

100

98

94

83

80

77

73

71

67

62

60

52.0

Hydrometer Percent
Size (mm) Finer

0.032 41.3
0.021 36.5
0.012 30.2
0.009 25.4
0.006 23.8
0.003 17.5
0.001 12.7

ECC/SB-17
S-7 and 8
12-16

-
100
97

' 94
85
75

73

60

50

45

37

15

12

6.2

Hydrometer Percent
Size (mm) Finer

0.037 4
0.023 3
0.014 2
0.010 1
0.007
0.003
0.001

.3

.6

.2

.4

--
-



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring: ECC/SB-5
Sample: S-l^flTWD
Depth : 22-24

Sieve Size
1"

3/4"
1/2"
3/8"
#4

#8
#10
#16

#30
#40

#50

#80

#100
#200

Hydrometer Percent
Size (mm) Finer

0.037 3.7
0.023
0.014 2.5
0.010
0.007
0.003 1.2
0.001

-
-

100

93

81

66

63

49

34

27

18

10

9

5.4

ECC/SB-9

^ S-3

X Finer

Hydrometer
Size (mm)

0.037
0.023
0.013
0.009
0.007
0.003
0.001

100
95
88

69

55
53
46

37

31

20

10

9
6.0

Percent
Finer

4.2

-
-
-

2.6
2.1
1.1

ECC/SB-12
S-9
16-18

-

-
100

99

95

86

83

80

76

74

70

63

61

53.8

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

42.8
37.9
32.9
29.6
23.9
18.1
11.5



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
- r

1-1/2"

3/4"

1/2"

3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

BS-6
• 0-1.5

-
-

-
100

99

96

92

91

87

83

80

75

66

64

53.2

Percent
Finer

39.9
36.3
30.8
27.2
23.6
17.2

. 13.6

P ECC/S6V2
S-5
8-10

X Finer

100

79

72

63

58

46

35

33

26

19

17

14

11

-
8.7

Hydrometer Percent
Size (mm) Finer

0.036 6.5
0.023 5.9
0.013 5.2
0.009 4.6
0.007 2.9
0.003 2.6
0.001 1.3

ECC/SB-5
S-12
22-24

-

-
100
97

94

81

67

63

48

30

22

14

7

6

4.4

Hydrometer
Size (mm)

0.037
0.023
0.014
0.010
0.007
0.003
0.001

~

Percent
Finer

3.7
2.5
1.2

-
-

--



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Soring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10
#16

#30
#40

#50

#80

#100
#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

ND-3
BS-2
0-1.5

-

100
99
97

90

86

85

81

77

73

69

62

59

50.1

Percent
Finer

41.5
38.1
29.6
27.1
24.5
21.1
13.5

NO-6
BS-4
0-1.5

X Finer

-

-
--

100

97

95
94

92

89

86

82

72

70

59.9

Hydrometer Percent
Size (mm) Finer

0.032 49.1
0.021 45.3
0.012 37.8
0.009 34.0
0.006 30.2
0.003 23.6
0.001 19.8

ND-9
BS-5
0-1.

-
„

100
99
95
91

-

87

83

80

76

68

65

56.3

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

5

Percent
Finer

46.2
42.6
33.5
30.8
28.1
19.9
15.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.037
0.023
0.013
0.010
0.007
0.003
0.001

117
S-16 and 17
lfr*t

-
-
-

-
-
-

100
99
97
94

82
40
35

19.8

Percent
Finer

9.9
7.9_

5.9
-4.0

3.0

118
S-6 and 7
12.5-16.5

X Finer

-
100

99
-

97

93

91

89

84

81

77

69

67

57.6

Hydrometer Percent
Size (mm) Finer

0.033 40.7
0.021 37.1
0.012 32.6
0.009 28.9
0.006 23.5
0.003 19.9
0.001 15.4

ND-1
BS-1
0-1.

-
-
-

100
98
95
-

92
88
85
81
73
71

62.0

Hydrometer
Size (mm)

0.032
0.020
0.012
0.009
0.006
0.003
0.001

5

Percent
Finer

52.3
48.5
39.0
35.2
31.4
23.8
19.0



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size

1"
3/4"

1/2"
3/8"
#4

#8

#10

#16

#30

#40
#50

#80

#100

#200

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.006
0.003
0.001

115
S-13
31-32

-

-
-

100

96

93

-
90

85

82
75
56
51

37.7

Percent
Finer

30.5
26.8
20.3
18.5
17.5
12.0
9.2

116
S-3
5-7

X Finer

-

-
-

100
99

-

-

-

-
98
94

68

61

45.9

Hydrometer Percent
Size (mm) Finer

0.034 34.5
0.022 30.6
0.013 22.7
0.009 20.7
0.006 18.7
0.003 14.8
0.001 12.8

116
S-9T
20-21

-
-

100
99

95

90

89

86

80
77

72

63

61

53.1

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

and 98
.5

Percent
Finer

42.4
37.1
30.1
26.5
24.7
17.7
12.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
#4

#8
#10
#16

#30

#40
#50

#80
#100

#200

Hydrometer
Size (mm)

0.032
0.020
0.012
0.009
0.006
0.003
0.001

111
BS-1

-
-

100

99

98

95

-

92

89

87

83

75

73

63.0

Percent
Finer

51.5
47.7
39.1
34.4
30.5
24.8
21.0

111
S-10
23.5 - 24.5

X Finer

-
-
-
-

-
100
99
97

88
79

63
40

33

13.0

Hydrometer Percent
Size (mm) Finer

0.037 3.9
0.023
0.014
0.010
0.007
0.003 2.9
0.001 2.0

115
S-11B
26 -

-
100
98

95

91

84

83

77

70

66

61

49

48

37.8

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.007
0.003
0.001

27

Percent
Finer

25.5
22. 2
19.8
16.5
14.8
11.5
9.1



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4" '

1/2"

3/8"
#4

#8

#10
#16

#30
#40

#50
#80
#100

#200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

109
S-4
7.5 - 9.5

_ •

100
89

88

86

82

81

79

75

73

69

63

60

50.9

Percent
Finer

38.7
35.5
30.7
25.8
22.6
16.1
10.5

110
S-6
13.5 - 15.5

X Finer

-
100

96

95

91

80

77

74

71

68

64

57

55

47.0

Hydrometer Percent
Size (mm) Finer

0.032 38.4
0.021 30.7
0.012 26.1
0.009 23.1
0.006 20.0
0.003 14.6
0.001 9.0

110
S-8
18.5

.

-

100

96

86

72

69

59

42

31

22

15

14

10.8

Hydrometer
Size (mm)

0.037
0.023
0.013
0.010
0.007
0.003
0.001

- 20.5

Percent
Finer

6.2
-

5.5
4.1
3.4
2.7

-



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"
1/2"
3/8"
#4

#8
#10
#16

#30

#40

#50
#80

#100

#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

107
S-9
20.0 - 21.5

-

100
96
93

91

87

86

83

79

76

73

65

63

53.9

Percent
Finer

44.5
39.4
30.8
28.3
23.1
18.0
12.8

108
S-2
2.5 - 4.5

X Finer

-

-
-

100
97

92
90
87

83

81
77

69
67

56.9

Hydrometer Percent
Size (mm) Finer

0.032 44.8
0.021 41.2
0.012 34.1
0.009 30.5
0.006 26.9
0.003 19.7
0.001 14.3

108
S-9
20.0

100

81
-
-
77

69

67

66

65
64

62
58

56

49.6

Hydrometer
Size (mm)

0.031
0.020
0.012
0.009
0.006
0.003
0.001

- 21.5

Percent
Finer

41.1.
37.2
32.5
29.9
26.5
19.9
13.9



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10
#16
#30
#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

105
S-8
18.5 - Ztt

30. f )

-

-

100

99

95
91

-

88

83

81

77

70

68

57.8

Percent
Finer

45.2
39.8
30.8
28.1
23.5
18.1
12.7

106
S-3
6.0 - 8.0

«/

X Finer
-
-
-

100
96

93

92
89
85
82
77

62

67

58.1

Hydrometer Percent
Size (mm) Finer

0.032 47.6
0.021 43.0
0.012 34.8
0.009 32.9
0.006 26.5
0.003 21.0
0.001 15.5

107
S-4
7.5

-

-
100

99

96

93

92

89

85

83

79

70

68
58.0

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

- 9.5

Percent
Finer

45.8
42.2
33.0
31.2
25.7
20.2
14.7



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10
#16

#30

#40

#50

#80
1100

#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

104
S-8
18.5 - 20.5

-

100

96

95
90

87

86

82

78

75

71

63
61

52.2

Percent
Finer

42.8
38.5
31.6
27.4
24.8
18.0
12.0

105
BS-1
0.0 - 2.5

X Finer

-
-

100
99

95

92

91

87

83

80

76
67

65

56.0

Hydrometer Percent
Size (mm) Finer

0.032 46.8
0.021 41.4
0.012 34.2
0.009 28.8
0.006 26.1
0.003 19.8
0.001 13.5

105
S-5
11.0

-
-

100

98
90
85

84

79

74

70

65

55

53

45.1

Hydrometer
Size (mm)

0.033
0.021
0.013
0.009
0.006
0.003
0.001

^ 13.0

Percent
Finer

38.5
33.4
25.9
24.2
20.9
15.9
11.7



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"

3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.033
0.021
0.013
0.009
0.006
0.003
0.001

103
S-4
8.5 - 10.5

-

100
9*7

96

86
78
77

72

67

63

59

50

48

40.8

Percent
Finer

36.6
29.0
23.6
19.1
16.8
12.2
7.6

103
S-8
18.5 - 20.5

X Finer

-
-

100
99

96
92

91

87

83

80

76

68

65
55.4

Hydrometer Percent
Size (mm) Finer

0.033 43.3
0.021 39.7
0.012 30.7
0.009 24.4
0.006 20.8
0.003 16.3
0.001 11.7

104
S-3
6.0

-

-
100
97
94

90

-

87

83

80

76

68

66
55.5

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

- 8.0

Percent
Finer

45.0
41.4
32.4
28.8
25.2
18.9
14.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"

3/8"
#4

#8
#10

#16

#30

#40
#50

#80

#100

1200

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.006
0.003
0.001

101
S-6
12.5 - 14.5

-
100
98

92
82

73

71

63

55
52

48
42

40
33.7

Percent
Finer

25.4
24.0
19.8
17.0
14.1
10.6
7.1

102
S-5
10.0 - 12.0

X Finer

-
-

100

98
94

90
-

87

84

81
77

69

68
57.7

Hydrometer Percent
Size (mm) Finer

0.031 51.4
0.021 42.5
0.012 35.4
0.009 30.1
0.006 25.7
0.003 21.3
0.001 15.1

103
BS-1
0.0

-

100
99

-
95

91

90

86

82

80

75

67

65

56.1

Hydrometer
Size (mm)

0.031
0.021
0.012
0.009
0.006
0.003
0.001

- 15.0

Percent
Finer

51.7
42.8
34.8
29.4
25.9
21.4
15.2



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"

3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

100
S-3
5.0 - 7.0

-

100

94

-
91

87

-
84

81

78

75

67

65

55.3

Percent
Finer

46.9
39.9
33.0
29.5
24.3
18.2
13.9

100
S-9
20.0 - 21.5

X Finer

-

.

100

99

95

90

-
87

83

80

76

68

66

55.3

Hydrometer Percent
Size (mm) Finer

0.033 42.1
0.021 37.6
0.013 28.6
0.009 26.9
0.006 22.4
0.003 17.0
0.001 11.6

101
S-3
5.0

-

-
-

100

99

-

-

98

97

96

95

92

91

82.7

Hydrometer
Size (mm)

0.029
0.020
0.012
0.009
0.006
0.003
0.001

- 7.0

Percent
Finer

74.4
58.7
47.0
40.1
34.3
25.5
18.6



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring:
Sample:
Depth :

Sieve Size

1"

3/4"

1/2"

3/8"

#4

#8

#16

#30

#50

#100

#200

ECC/SB-20
S-9
16.0 - 18.0

-

100

98

96

82

65

46

32

15

9

6.6

ECC/SB-20
S-9D
16.0 - 18.0

-

-

100

98

88

76

61

44

24

16

12.7

ECC/SB-124
S-4

X Finer

-

100

94

90

80

71

64

58

24

14

11.1

ECC/SB-124
S-6

-
100

98

95

68

47

33

25

18

13

10.3

TP-100
G-3
8.7

100 '

95

90

84

66

53

40

24

11
>

7

6.1



NORTHSIDE LANDFILL

CH2M Hil l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring:
Sample:
Depth :

Sieve Size

* r
3/4"

1/2"

3/8"

#4

#8

#16

#30

r #50

#100

#200

ECC/SB-11
S-8
14.0 - 16.0

-

-

-

100

96

83

63

433

19

8

4.2

ECC/SB-12
S-7
12.0 - 14.0

X Finer

100

84

70

55

46

34

23

15

10

6

4.1

ECC/SB-14
S-8, 9 & 10
14.0 - 20.0

100

96

93

87

78

69

59

49

31

16

11.3

ECC/SB-15
S-ll
20.0 - 22.0

100

94

90

83

67

54

42

32

19

11

8.0



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring:
Sample:
Depth :

Sieve Size

1"

3/4"

1/2"

3/8"

#4

#8

#16

#30

#50

#100

#200

ECC/SB-6
S-17 .
32.0 - 34.0

"

"

-

-

100

99

98

88 '

29

8.4

ECC/SB-7
S-9 & 10
16.0 - 20.0

X Finer

-

100

99

98

90

78

59

36

14

6

3.9

ECC/SB-8
S-9
17.5 - 18.0

-

-
100

99

98

96

94

92

78

55

37.5

ECC/SB-10
S-8

- •**.«••

100

97

95

91

85

76

60

35
••"(.Mr

21

13.1



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring: Packing Sand
Sample:
Depth :

Sieve Size
r •)»

3/4"

1/2"

3/8"

#4

#8 100

#16 12

#30 0.4

r #50 0.3 *

#100

#200 0.3

119
S-9
21.0 - 22.0

X Finer

100

95

-

78

57

42

32

22

16

12.5

ECC/SB-4 ECC/SB-6
S-12 & 13 S-17
22.0 - 26.0 32.0 - 34.0

100

92

90

80

65 100

46 99

28 98

12 88

6 29

4.1 8.4



NORTHSIDE LANDFILL

CH2M Hi 11
ATEC Project Number 21-81008

June 9, 1988

Test Results (cont'd)

Boring
Number

TP-108

TP-109

Sample

G-l
G-2
B

G-l
G-2
B

Depth,
ft

2.5
7.0
3.0

3.0
8.5
8.0

Moisture
Content. X

25.6
22.3
11.4

29.0
13.0
11.4

Rate of
Atterberg Limits X Modified Specific Permeability
LL PL PI Proctor Gravity (cm/sec)

22 15 7 95.5

23 15 8 94.5

6.8 x 10-9

1.3 x 10',-8



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results (cont'd)

Boring
Number

ECC/SB-124

•̂61/58-122

NSL/SB/124

TP-100

TP-1C1

TP-102

?̂-103
^^

TP-104

TP-105

TP-105

TP-107

Sample

S-10

S-5

S-9

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

Depth,
ft

-

11.0 - 13.0

-

3.8
7.6
3.8

4.0
5.6
5.6.

3.0
8.0
7.5

4.0
9.0
4.0

5.0
9.3
5.0

4.0
6.7
4.5

3.0
8.0
3.4

5.0
8.0
5.0

Moisture
Content. X

12.0

8.4

12.1
11.9
9.2

21.0
13.4
10.6

24.8
13.1
11.1

13.7
10.7
10.8

14.8
11.9
11.2

18.7
16.1
11.5

18.4
17.4
11.9

12.1
10.9
10.6

Atterberg Limits X Modified Specific
LL PL PI. Proctor Gravity

20 13 7

22

19

21

21

27

19

15

21 15

13

20 14

13

15

14

13

13

94.8

95.0

95.5

95.2

94.9

94.8

94.9

95.4

Rate of
Permeability
(on/sec)

-98.5 x 10

1.8 x 10"8

1.3 x 10-8

1.4 x 10

1.1 x 10

2.6 x 10

,-8

7.4 x 10',-8

9.5 x 10-9



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results (cont'd)

Boring
Number

ECC/SB-11

ECC/SB-12

ECC/SB-13

ECC/SB-14

ECC/SB-15

ECC/SB-16

ECC/SB-17

ECC/SB-18

':CC/SB-120

6CC/SB-121

:CC/SB-122

ICC/SB-123

Depth,
Sample

S-5
S-9

• S-10
S-ll
S-12
S-12D

S-10

S-7
S-8

S-6
S-7

S-6
S-7

S-3
S-3D
S-4

S-2

S-6
S-9Ŵ rf

&10

S-13
&13D
S-14
S-14D

S-12
SB-12D

S-4&6

S-7&8

ft

8.0 -
16.0 -

-.
22.0 -
22.0-

18.0 -

12.0-
14.0 -

10.0 -
12.0 -

10.0 -
12.0 -

_.

.
-

2.0-

10.0-
16.0-

-
33.0-

-

.
-

7.5 -

15.0 -

10.0
18.0

24.0
24.0

20.0

14.0
16.0

12.0
14.0

12.0
14.0

4.0

12.0

20.0

35.0

15.5

19.0

Moisture
Content, X

10.1
10.4

9.2

9.2

10.6

10.6

10.3

9.7
10.1

20.7

10.0

Rate of
Atterberg Limits X Modified Specific Permeability
LL

17

21

19
25

18

17

18

19

17

21

19
20

19
20

19

20

PL

12

13

16
14

13

12

12

12

13

13
13
14

13
13

13

14

PI Proctor Gravity (cm/sec)

5

8

3
11

5

5

6

7

4

8

6
6

6
7

6

6



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results (cont'd)

Boring
Number

B116

*

8118

B119

B121

B123

w ND3

ND6

NBTNPH

ECC/SB-3

ECC/SB-4

ECC/SB-5

ECC/SB-7

Sample

S-4
S-9

S-10T

S-4
S-8
S-ll

S-3
S-4 & 5

S-ll

S-3
S-3D
S-6
s-13

BS-2

BS-4

BS-6
BS-5

S-3
S-7
,5-8

S-6
S-7

S-5
S-5D
S-8

S-4
S-5

1 Depth,
ft

7.5 -
20.0 -
22.5 -

7.5 -
17.5 -
25.0-

6.0 -
8.5 -

-

5.0 -
5.0 -
12.5 -
30.0 -

0.0 -

0.0 -

0.0 -
0.0-

4.0-
12.0-
14.0-

10.0-
12.0 -

-

6.0 -
8.0-

9.5
21.5
24.0

9.5
19.0
26.5

8.0
13.0

6.5
6.5
14.0
31.4

1.5

1.5

1.5
1.5

5.0
14.0
16.0

12.0
14.0

8.0
10.0

Rate of
Moisture Atterberg Limits X Modified Specific Permeability
Content, X LL PL PI Proctor Gravity (cm/ sec)

10.2
7.0

19 12 7

(No Sample)
15 11 4

8.5

10.8
9.3 20 13 7

7.3

9.9
8.6
8.7

2.80

23 13 10

14.5

10.6
22 13 9

10.9
10.6

17 12 5

17 13 4
11.0

18 12 6
17 13 4

11.0

19 14 5
12.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results

Boring
Number

100

101

102

103

104

105

106

107

BIOS

B109

B110

Bill

B115

Depth,
Sample

S-3
S-9

S-3
S-6

S-5

BS-~T»
BS-*IO '
S-8

S-3
S-6
S-8

BS-1
BS-lDV
S-2 W
S-5
S-8
S-8

S-3

S-4
S-9

S-2
S-9

S-4

S-6
S-8

S-10
BS-icM
BS-2ID}

S-2
S-4
S-5

ft

5.0-
20.0 -

5.0-
12.5 -

1.0

« 0.0 -
w1 0.0 -
18.5 -

6.0 -
13.5 -
18.5 -

0.0 -
, o.o -
1 3.5 -
11.0 -
18.5 -
18.5 -

6.0-

7.5 -
20.0-

2.5-
20.0-

7.5-

13.5 -
18.5 -

23.5 -
23.5 -

3.5 -
8.5 -
11.0-

7.0
21.5

7.0
14.5

- 12

15.0
15.0
20.5

8.0
15.5
20.5

25.0
25.0
5.5
13.0
20.5
21.5

8.0

9.5
21.5

4.5
a.s
9.5

15.5
20.5

24.5
24.5

5.5
10.5
13.0

Moisture
Content. X

12.8
6.8

18.7
11.2

10.8

12.2
8.3
8.9

12.1
6.8
10.8

11.2
9.9
10.9
10.1
11.0

10.9

12.0
8.7

11.6
11.3

12.4

10.7
13.9

16.9
13.8
11.7

14.4

10.1

Rate of
Atterberg Limits X Modified Specific Permeability
LL

21
17

22
19

18

21

18

20
17
17

22

22
14

16

18

19
19

22
24

20

18

28

21

PL

14
13

16
13

13

14

12

15
12
12

15

14
10

12

11

12
13

15
13

15

12

18

12

PI Proctor Gravity (cm/ sec)

7
4

6
6

5

7
94.7 1.6 x 10~°

6

5
5
5

7
95.0 7.0 x 10~a

8
4

4

7

7
6

7
11

5

6

10 Q
94.6 7.3 x 10"y

9



Appendix E
Target Compound List
and Contract Required
Quantification Limits
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Appendix E
TARGET COMPOUND LIST AND

Of.MJ»TTFTCAT!ON I.IMIT? 'Page !. "* '»)

Quantification Limits
Low Concentration Analysis

Volattles CAS Number

1. Chloromethane 74-87-3
2. Brooomethane 74-83-9
3. Vinyl Chloride 75-01-4
4. Chloroethane 75-00-3
5. Methylene Chloride 75-09-2

6. Acetone 67-64-1
7. Carbon Dlsulfide 75-15-0
8. 1,1-Dichloroethene 75-34-4
9. 1,1-Dichloroethane 75-35-3
10. 1,2-Dlchloroethene (total) 540-59-0

11. Chloroform 67-66-3
12. 1,2-Dichloroethane 107-06-2
13. 2-Butanone 78-93-2
14. 1,1,1-Trichloroethane 71-55-6
15. Carbon Tetrachloride 56-23-5

16. Vinyl Acetate 108-05-4
17. Bromodichloromethane 75-27-4
18. 1,1,2,2-Tetrachloroethane 79-34-5
19. 1,2-Dichloropropane 78-87-5
20. Cis-l,3-Dichloropropene 10061-02-5

21. Trichloroethene - 79-01-6
22. Dibromochloromethane 124-48-1
23. 1,1,2-Trichloroethane 79-00-5
24. Benzene 71-43-2
25. Trans-l,3-Dichloropropene 10061-01-6

26. Bromoform 75-25-2
27. 2-Hexanone 591-78-6
28. 4-Methyl-2-pentanone 108-10-1
39. Tetrachloroethene 127-18-4
30. Toluene 108-88-3

31. Chlorobenzene 108-90-7
32. Ethyl Benzene 100-41-4
33. Styrene 100-42-5
34. Xylenes (total) 133-02-7

Semivolatiles

35. Phenol 108-95-2
36. bis(2-Chloroethyl)ether 111-44-4
37. 2-Chlorophenol 95-57-8
38. 1,3-Dicblorobenzene 541-73-1
39. 1,4-DtchloTobenzene 106-46-7

40. Benzyl Alcohol 100-51-6
41. 1,2-Dlchlorobenzene 95-50-1
42. 2-Methylphenol 95-48-7
43. bis(2-Chloroisopropyl)ether 39638-32-9

water
(ug/1)

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

*

,10
5
5
5
5

5
5
5
5
5

5
10
10
5
5

5
5
5
5

10
10
10
10
10

10
10
10
10

Soil/Sediment
(us/kg)

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10 "::
5
5
5
5

5
5
5
5
5

5
10
10
5
5

5
5
5
5

330
330
330
330
330

330
330
330
330

Note: Specific quantification limits are highly matrix dependent. The quantification
limits listed herein are provided for guidance and may not always be achievable.

Quantification Halts listed for soil/sediment are based on wet weight. The quantification limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis as required by the
..contract, will be higher. v __
Ttedium Soil/Sediment Contract Required Quantification Limits (CRQL) for Volatile TCL Compounds are
100 times the individual Low Soil/Sediment CRQL; for Semivolatile TCL Compounds they are 60 times
the individual Low Soil/Sediment CRQL.



(Page 2 of 4)

Quantification Limits
Low Concentration Analysis

Semivolatilea (Continued)

44.
45.
46.
47.
48.

49.
50.
51.
52.
53.

54.
55.
56.
57.
58.

4-Methylphenol
N-Nitroso-Dipropylamine
Hexachloroethane
Nitrobenzene
Isophorone

2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol

1,2,4-Trichlorobenzene
Naphthalene
4-Chloroanillne
Hexachlorobutadiene
4-Chloro-3-methylphenol
(para-chloro-meta-cresol)

CAS Number

106-44-5
621-64-7
67-72-1
98-95-3
78-59-1

88-75-5
105-67-9
65-85-0
111-91-1
120-83-2

120-82-1
91-20-3
106-47-8
87-68-3

59-50-7

91-57-6
77-47-4
88-06-2
95-95-4
91-58-7

88-74-4
131-11-3
208-96-8
606-20-2
99-09-2

83-32-9
51-28-5
100-02-7
132-64-9
121-14-2

84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1

86-30-6
101-55-3
118-74-1
87-86-5
85-01-8

120-12-7
84-74-2
206-44-0
129-00-0
85-68-7

Note: Specific quantification limits are highly matrix dependent. The quantification limits
listed herein are provided for guidance and may not always be achievable.

aQuantification limits listed for soil/sediment are based on wet weight. The quantification limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis as required by the
^contract, will be higher.
Medium Soil/Sediment Contract Required Quantification Limits (CRQL) for Semivolatile TCL Compounds
are 60 times the individual Low Soil/Sediment CRQL.

59.
60.
61.
62.
63.

64.
65.
66.
67.
68.

69.
70.
71.
72.
73.

74.
75.
76.
77.
78.

79.
80.
81.
82.
83.

84.
85.
86.
87.
88.

2 -Me thy Inaph thai ene
Hexachlorocyclopentadiene
2 , 4 , 6-Trich 1 oropheno 1
2,4,5-Trichlorophenol
2-Chloroanaphthalene

2-Nitroaniline
Dimethyl Phthalate
Acenaph thyl ene
2,6-Dinitrotoluene
3-Nitroanillne

Acenaph thene
2,4-Dlnitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene

Diethylphthalate
4-Chlorophenyl Phenyl ether
Fluorene
4-Nitroaniline
4,6-Dlnitro-2-methylphenol

N-nitrosodiphenylamine
4-Bromophenyl Phenyl ether
Hexachlorobenzene
Pentachloropbenol
Phenanthrene

Anthracene
Di-n-butylphthalate
Fluoran thene
Pyrene
Butyl Benzyl Phthalate

Water
(ug/1)

10
10
10
10
10

10
10
50
10
10

10
10
10
10

10

10
10
10
50
10

50
10
10
10
50

10
50
50
10
10

10
10
10
50
50

10
10
10
50
10

10
10
10
10
10

Soil /Sediment
(UK/kg)

330
330
330
330
330

330
330

1,600
330
330

330
330
330
330

330

330
330
330

1,600
330

1,600
330
330
330

1,600

330
1,600
1,600
330
330

330
330
330

1,600
1,600

330
330
330

1,600
330

330
330
330
330
330
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Semivolatiles (Continued) CAS Number

89. 3,3'-Dichlorobenzldine 91-94-1
90. Benzo(a)anthracene 56-55-3
91. Chrysene 218-01-9
92. bis(2-ethylhexyl)phthalate 117-81-7
93. Di-n-octyl Phthalate 117-84-0

94. Benzo(b)fluoranthene 205-99-2
95. Benzo(k)fluoranthene 207-08-9
96. Benzo(a)pyrene 50-32-8
97. Indeno(l,2.3-cd)pyrene 193-39-5
98. Dibenz(a,h)antbracene 53-70-3

99. Benzo(g,h,i)perylene 191-24-2

water
(ug/1)

20
10
10
10
10

10
10
10
10
10

10

Quantification Limits
Low Concentration Analysis .

Soil/Sediment
(ug/kg)

660
330
330
330
330

330
330
330
330
330

330

Note: Specific quantification limits are highly matrix dependent. The quantification limits
listed herein are provided for guidance and may not always be achievable.

Quantification limits listed for soil/sediment are based on wet weight. The quantification limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis as required by the
vcontract. will be higher. , „
Ttediua Soil/Sediment Contract Required Quantification Limits (CRQL) for Seaivolatile TCL Compound*
are 60 times the individual Low Soil/Sediment CRQL; for Pesticide/PCB TCL Compounds they ar«
15 times the individual Low Soil/Sediment CRQL.



Appendix F
Soil and Groundwater

Chemical Data

F-l Metals - soil and groundwater
F-2 Organic Compounds - soil and groundwater
F-3 Conventional Parameters - soil
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26-Jul-88

1AILE F-tA

NSUECC PRE8ESI6N UVESII6AI10N ANALfllCM. RESULTS
SOU - K18LS

Suplt Nuikrr:
Suplt LocitiMi

IIR Nuootr:
Dm SMpltii

8tptk. Ft:
rtrct*t Sol ill:

ECCS80I-01
ECCSM1
KI35*
04/11/88
0-11
12.)

ECCS801-01
ECCSNI
KTM7
04/11/88
11-13
tt.i

ECCS801-04
ECCSM1
KI121
M/lt/H
»J-ii
11. S

ECCSBfll-87
ECCSK1
Kl»4
94/20/88
11-21
10.0

ECCS802-04
ECCSI02
KIJU
«4/li/U
10-12
81. 0

ECCSI02-N
ECCSN2
KTM7
04/14/88
I4-U
12.0

ECCS80J-04
ECCS801
KI102
04/OJ/M
10-12
11.5

ECCSB05-15
ECCSICi
NEII10
04/11/88
21-N
U.2

ECCS004-11
ECCSNi
HEIM4
04/1 J/M
24-24
tt.i

ECCS804-20
ECCS004
K1J55
M/12/N
18-48'
M.t

ECCS807-11
ECCSNI
KIM4
M/12/H
24-2*
ll.t

INMEANICS Mi|kt)

Aliuiiiw 17MO
tatiMwy J.) 1
UriMtc 4.)
brim 124
ttrylliu* 0.45
Cttiiv* 4.41
Cilciiw B2fO
CkTHlM 21.1
Cokilt t.t
Cofptr 24.}
Ire* ItMO
ItU i«.i
Hi|*t»iui 1110
tlMMIM 454
Htrc»r;
Nickel 18.4
MuiiM 2IM
Stlniiw —
Silvtr —
Sadiiw 122
IfealliiM —
VWMlilM 4) I
liK M.t

12500 12UO 8050
1 18 1 11.1 1 14.7 1

4.4 2.1 7
48.4 71 44.4
0.54 J 0.54 J 8.41 J
•« ... ...

81480 8HOO 101800
18.1 17. » 12.1
8.1 1.4 4.8

21.7 17.8 17.1
14400 17208 14500

4.) 8 4.1
2UOO 27480 28000

184 Ml 178
... *H» —

18.1 14.4 12.7
IM8 M78 2178
— — 1.1 J
1.1 J 1.5J 1.4 J

1,1

1 JO. 4 1 11.7 8 21.8 8
41.) 45.7 H.I

2700
28

2.7

...
2.2

111000
8.7
...

11
7000
5.4

11700
214
— "
...

312
...
4.)
Ill
...

7.4
11

7220
W

4.1
44
...
2.1

74800
12
18

,8 14
11000

7.1
20100

128
"->•

...

1810
_.
4.1
147
...

1 18
11

5040
_.
4.1
45 -

...
101000

1.1
4.2 J

,8 21 4,8
15400

7.7 J
27100 J

114
0.11

24
1240
8.2 J .

1 2.2
1 111 J,l

0.28 J
11
41

2400 i
14 J

5.4 J
...

...

...

14800 i

...

7.4 J,l
J870 J
4.7 J

11100 J
111 J
«•-

...

7J5 J
...
4.7 J
124 J

—11 4
22

1470 J

5.4 J
...
...
5.8 J

141000 i
11)
...

1.4 J,l
$180 i
4.4 J

25100 J
212 J
.-.

-._

MO J
...
7.7 i
122 J
— •

12
11

12200
14
11
41

7.1
80MO

18

21
11180

1.8
2)800

481
...

20
1210
...
4.4
210
...
11
45

2420 J
42 J

4.5 J
11 J

1.5 J
I150M J

—
,8 U J,

4750 J
1.8 J

11200 J
245 t
._

...

7?7 I
...

1 5.7 J
1 141 J

...'

._.

25

All cotpoundi in til fttplt* undtrmt uulytii. H cMCtntritiM ii Mt litttf, tfct coapoiw* •<» not <(Uctid *ke«t nitruwnt tettctiM liiit.
EititiM vilut: or the nport «*lm ii list tto tkt contrtct r»«uir»* iitictiM liiit but inittr tkM tki iHtriWMt itttctioi titit.
Ciwaouri prmat it iqutl to or Itfi Uw live UMI tkt coacntratiM irnint u tkt Ukorttorf
(itt mytiklt, iriicittt poiiikl* lilM *c{<ti<i or »try Ion iiiki tuili ricovtry.
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1A8LE F-iA

NSL/ECC P8EDES1EN INVESI16AIION ANALtllCAl 8ESULIS
SOU - KIALS

INORGANICS

Aluiioui
Antinooy
Arsenic
Bariun
Berylliut
Cadoiuo
CalciM
Ckftwiw
Cooalt
Copper
Iroo
lead
Mantetiui
NaofaMte
Nerciry
Nickel
Potaitiui
Selenim
Silver
iodioo
Ikalliui
Vuadiuo
I IK

•---• All

Sanplr Nuiker: ECCSB1BA-01
Saopli location: ECCSB1BA

MR Nuoktr: RET122
Batf Saopltd: 04/11/88

Beptk, Ft: 4-4
Percent Solids: 88.4

log/kg dry Mioktl

18100
1.48
4.}

17.7
0.414

11000
21.18
10.1
27.18

20408 4
1.44

12100
418
«.

22.4
J1JO
1.4 4
...

.—

...

488
180

CMBoundt i* all tattles underwent
4 Ettioated value; or tkt report valve it

ECCSB18A-84
ECCS0108
NEI12I
04/11/00
10-12
H.}

1100
15.5 R
5.8

5i.2
B.U4

101000
15.4

7
24.8

UNO
5.1

28100
»)
...

15.1
2140

1.4 4

...

15.} 8
41.}

ECCSBIBI-28/JO
ECCS8188
NETJ20
04/18/88
28- JO
tl.l

14484
1)4

1.44

...
)4.

205000)
1.84
...
1.1 4,8

41184
1.54

248004
2104
— •

1.2
42)4
«
11 4

1114
•-*»

5.1 J
10

analysis. H concentration it tot

ECCSB11-1I
ECCS8I1
HET114
04/15/88
24-24
81.0

41104
74 J
4 4

57
...
5.3 J

15100 J
1.1 J
...

18
12M8

4.1
24100

M7
**.

...

1110
._
5.) 4
1824
...

22
42

luted, tke

ECCSB20-1) ECCSB21-04 ECCSB2I-08 ECCSB2I-11 ECCSB23-07 ECCSB23-10
ECCS820 ECCSB21 ECCS821 ECCS82I ECCS82) ECCSB23
HEI113 DET140 NET141 OEI142 NEI177 HET17B
04/15/88 04/27/88 04/27/08 04/27/08 04/28/88 04/28/88
24-24 10-12 14-14 20-22 12-14 18-28
87.1 81.1 BS.4 84.8 01.4 11.7

2780
11

2.4
14

2.4
142000

2.}
...

,1 10
4IM
1.}

27500
211
...

...

81}
...
7.1
114

1540
...
2.2
4.1
...

0.54
70000

1.4
2

,8 7.1
1100
4.1

13853
111

0.11
4.8
121
...
...

27
... ...

7.7 4 4.8
28 10

1350
2.8}
1.1
2.2

1.1
IOJOOO

1.1
2.2
5.1

1700
4.4

24400
171
...

7.7
2tt

...

48

14M
...
2.}
7.4
...

0.74
70400

1.1
2.1
4.7

4040
4.2

HMO
14}

0.21
7.1
214_

...
51

_*. ..*

}.7 4 5.3
104 14

2100

1.7
4.4

1.4
105000

}.1
1.1
11

5780

28188
214

0.10
12

484
...
...
2}
.•.

0.4
20

25404

1.24
124

1.2 4
90800

4.4 4
1.84
114

47104
5.4

181084
2114
...

114
4024_

— 8
444
...

10 J
U4

coooouod «at tot detected aoove intruawot detection liiit.

ECCFB-01
FIEIB 8U«;
KT1I8
04/14/88

18.7

111 4,8

1.1 4

...
—
104 i,»

8 4
...
—
414 4
1.14
844

4.4 4
...

.-.

...

...

...

21 4
__>.

...

5.8

lett tkai tkt contract rewired detection liiit out ireater tka* tke iittrMtot detection licit.
8 Coopound present at equal to or leu tka* five tines tie
8 Bata unusable, iodicatei possikle false negative or very

coKntratio* present U tke
Iw spite sanplt recovery.

laboratory kink.
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TABLE F-ll

NSl/ECC PREKSIW IfWSIIBMJM ANALYTICAL RESULTS
AIE8 - NEIALS

FIUEREB

Alunioun
Antioony
Arstnic
Bar ion
Btrylliun
Cadeino
Calcine
Chronic*
Cokalt
Copper
Iroi
Itad
Hagnetiun

Hercory
Hicktl
Potassiu*
Stleaiw
Silver
Sodiw
Italliu*
Vtnadion
lite

Aluoinun
Antioony
Ar stoic
Barioo
Btryllion
Ctdoioo
Ctlcioo
Ckrooioo
Cokalt
Copper
Iron
lead
Hagoosinn
Manganese
Herctry
Hicktl
Pttassioo
Stltniun
Silvtr
Sodiuo
Tkalliut
Vanadint
line

All

Saoplt Hunker:
Saoplf location'

IIR Rooter:
Bate Saopled:
Sanplt type:

INKANICS Ivg/ll

Sanple Nunktr:
Saoplc LKatioti

118 Nunker:
Bali Saopledi
Snoplt Types

INMSANICS |ug/l>

ECC8M01IFI

NE1I51
04/25/88

BRIllERS CD

184
•—

*..

4 4 4
...

.-.

12500

4 J
... 1

...

14100
U
...
...

2480 J
— 1
«...

11700
...

—.
184

ECCIMI18IF)
ECCHN1N

NEI178
04/28/08

8888

4) 4
...

2 J
404 1
...
...

80500
1 i

«...

4 4
21104

27400
41

...
1480 J
— 8

14000
...

52 4

coonounds i* all sacnles n«derw*t
4 Estinated value: or tke

ECCNHIAIFI ECCHN12IFI
ECCWIA ECCIOJ1J
NET124 RET174

M/27/M M/2I/M

,8 77 4,8 55 4,8
— • -•*

— 12
114 8 141 4,8
— .. •*.

) 4,8
84200 108008

8 4,8 7 4,8

1) 4,8 4 4,8
11N 4 421 4

104 — ,
31100 11000

51 22t
0.24 —

4 4 14 4
1)88 4,8 14M8

.-. -*.

1440 14880
... ...
... ._
M) 4 177 4,8

ECCKN20IF) ECOU2KFI
ECCMQO ECCNH2I
HETJ43 NET12I

04/27/08 04/27/00
6880 8088

,8 24 4,8 2)4 4
1) 4 8

4 4
570 )20 8
— . ...
1.1 4,8

102000 104000
,8 11 4,8 4 4,8

,8 1 4,8 4 4,8
02 8 1440 4

4.8 4
42100 30300

200 142

1)4
7040 1280 4,8
— R — 8

54400 12800
— - —

4 4
,1 2) 4,8 54 4,8

analysis. II concentration is not

ECONJllIF)
ECCN811
NEI144

04/28/80
8888

21
-**

ECONIIBIF)
ECOW13
NEI144

04/2808

1,1 148 J.l
—14 1 11 4

271 B 2N 8
-->.

-..

157000
9

l
12500

41100
484
...
14

...

...
142000

1,8 8 4,8

,8 ) 4,8
10300 4

7.) 4
42500

744
...

114
1740 4 2048 4
— 8 --8
-*.

24300
«..
...
104 J

ECCW22IF1
ECCM22
NET180

01/1/88
8088

1170
...
4.1
IN
-_
...

102000
12.1
4.)

21.2
5140
14.)

35100
114

24.8
2178
—

51400
— |

144 J

listed, tke

...

24000...
_.

,8 77 4,8

ECtlN22B<F>
ECCN822

NET382
05/3/88

BUPl

171 4,8

7.1 4
,8 381 4,8

...

...
13500

,8 7.4 4,8
8
8 8.) 4,8

14848
4 4 8

17400
128

,8 18.2 4,8
2770 4

41NO
1 -- 8

,8 1).} 4,8

ECCM14IFI
ECCWI4

NET330
04/28/88

88A8

484,8
21 4,8
...

171 8
...

2 .74
81800

J4,B

14,8
1784

ECCMI4BIFI EOMDIf j
ECCM14 ECCRN15
KT332 NETO4

04/28/88 04/27/08
BNH 80AB

ECCM14IF)
ECCNN14
NEIU4

28 4,8 )l 4,8 U 4.8
_*. _*.

— .. ..*

...

...
1)4 8 148 8 182 8
-*. ...

2.1
19200 90400

4 4,8 11

) 4,8 )

...

...
147008

1,8 _8 4,8

.8 —
178 4.8 514 4 4420 4
114' 1.14 1.14

1)400
17
...

14
1)404

...

14200
...

5 4
8)4,8

ECOM21IF)
ECCW21IF

NET384
OJ/3/88

GR88

81.4 4,8

1.84
4)) 4,8

...

14)000
12.) 4,8

8.1 4,8
172 4 8
1.8 4 8

48700
2)1

21.4 4,8
31404

41NO

12) 4,8

33400 34200
U 4)
.-. ...

84 4

3*400
24)
-*.

11 4
1448 4 1188 4,8 MOO 4
— 8 — 1
... ...

UNO 14000
-.. ...

4 4 —
12 4,8 U J

ECCSUNP01IF) ECCM14(F>

NEU72 HTI384
04/28/08 05/J/88

88A8 Fiai BLANK

U {,8 72.8

7 4
101 4,8 184
... —
... ...

55400 248
4 4,8 14

... J f

1 4,8 14
4480 4 17 )

2 2
5250 •*•
181 —

4 4 18.4
8)N
... | —

7180 442
...

— 8
...

24400
-w.

—.
,8 M 4,8

ECONNOIFI

NET374
04/20/80

FIEL8 BLANK

,8 37 4,8

—1004
...
...

,8 488 4
5 4

..*

,8 10 4
IB )74

—
52 J

*—

,8 ~~
201 4
... |

,8 )7) 4
.-.

1) 4,8 37.7 48 )8 4

ECCNN17IFI
ECCHN17
OEDI8

04/27/88
OMB

1214,
...
2.1 4
MB

«.

84,

4 j
4084,

14100
17

0.24
8 4

11204

...

14)00
...
...
1004,

EcawniFi
NET)44

04/27/N
f IELB BLANK

4 7 4 ,
72 8...
81 4...

2.8 4
1120 4

7 4
...

104
8)8
...
171 4

4 4

—
320 J
— 8

7134
...

55 4

ECCRNIBIFI
ECCHN18
NETMO

M/27/08

B 3824

...

MO

3.1 4,8
171000

8 18 4,8

1 8 ,8
1 4220

11
37000

402
0.7

4
1440 ,8

...

1)000

...
B 124 4,8

B

ECCMIIAIFI
ECCWllft

NETJ48
04/28/88

CRAB

5344

24 4
404 1

...
12400

12 l,t

1 4,1
5220 J

4 i
31200

430

11 J
1780 J
— R

21100

4 J
213 4

cnnnound uas not detected akove instruntnt detection lioit.
rtport value is Itsi tkan tke contract rtquirtd detection Unit out grtattr tkan

al to or less tkan live tines tke concentration ortstnt in tkt lakoralnrv nr li*U
tkt instronent detection lioit.
klank.
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IUU F 21
isi/icc ritusici imsTiGinoii luimcii HSOITS
SOIL - 01UIIC IISILTS

Suple linker: SCCS801-OI
Suple locatiu: ICCS801

OTI linker IS 722
date Supled: 4/U/ll

Heptk. Ft: 1-11
Percent leisure: 11.29

lytro|eolo|ic Isit < Sit

iCCSBOl-12 ICCSim-IJ KCSII1-I4 ICCSI01-87 tCCM ICCSBI2-M ICCSII2-II ICCSM1-M ICCSIK-li ICCSIIM3 ICC5Wi-2l iCCSBiMJ
ICCSII1 ICCSN1 ICCSI81 ICCSIII IIIUI1S Wl ICCSH2 ICCSI8J ICCSIW ICCSNS ICCSIM ICCSm ICCSM7
IS 721 IS 724 IS 721 IS 721 IS 725 IS 711 IS? II IS Ul IS 714 IS fit IS tfi IS til

21. 2i !r2l 2S.M 14.2$ 14.121?) 12J !l'l IV ij'i }$| j g j|.. , . . „ v c i c intitvirr inotD i i c e I Pip . — .. > > i » leilliltl IrTu a l b S 1 G

SIIWUWI OIGII1CS

Fbeiol
1,2-Dicklerobeiteie ill i
1.4 -Diekloroteiieic
2-letkfJpkuol 111

iopkerote
ipbtbaletc 221 4

I/I
I/I 111 4
I/I
I/I 111 4

ill »
I/I U

-letkfluettkalene i/1
letkflpitiilite
limit

rkemtkreic

Rt Sfitpktkalau 1 4

I/I

I/I
I/I

i S/i -
ooruttete I/I

Pyr u 5
Mi»|i}uuricue
,kr
ii
[-
1-

ntkjlkeiyl) rktkaiate U 1
trouilitc
t reujj|K

•liittrt-!-ktkylpkuol
l: iti£
HIO
euo
eiie
idu
ute

afsMr i i
ctilrtkaltte 21 4
kjtjiorutocM
illlMrutkete

fim»hr«e -
l.i.nPerilue

I/Ii^i
n
I'll -i/ii/i
HiI/I

4 I
14

-

-

-

-

.

*

~

-

.

-

-

4 IB

-

"- i/i » -- " ii ;: ii ii
i/i

ii ill ii i ii ii ii ii iij/i
i/i
I/Ai/ii/i
I/I »i 1 Ml 41 '-'- 2488 1 2lli 1 DM 1 lilt 41|/|
II/!

; \l\ :; :; ;; ;; :: ::
I/I 11 4 - - - )) 4 211 4 II.
I/A

E | E ! E E E E E
II i/i II I II II II II II

I/II/I " " " I/I
fl ii ii :: B :: : -- -- " '- "i/i .. .. .. i'/i

"---' 11 ewpoudi ii ill tuples uderneit uilysis. If coweitritiu ii tot lilted, tke cupoud us let detected ikove gMitificitioi dtUctiu liiiti.
J itiuted iilii: or tke retort iilu is leu tku tkt contract reguired detectiu liiit kit iruter tkn tie guttUicatiee uuctiu liiit.
1 Coipoiid pretul it egul U or leu tku (lie tints tke cMeutritiu present it tie field klui.
I/I ut u

f un
ItHFICtirrn

ii'iitt ;

tallied
tie. itdicatei possikle false seiatiie
ud ui Gnvel lilt
iterfice ketieu tud ud irtttl ud loner coifitiu uiti
pper coifiiiti kit, uully illti clai or clayey tilt
•oner coifiiiu nit. *eri kard silti clai
rusitioul Mguiee of iattrliiered tilty clays ud tuds or fritels
attrial tut is hi lid ii kt|luii| it iroui urlice



30-lug-B6 rage 4 of c .

IABU F-24

Kl/KC nitt&M IW5T1G4T10II HUTTlCil IISDLTS
SOIL - OIG1I1C IfSOLTS

Saaplf Juaber.
Saiple Location:

OTI tonber:
bate Saipled:

teptk, ft.
Ferceot Boitture:

Bldrojeolofic Oiit:

fCCSBM-m SCCSB08-OJ iCCSB«9-v( (CCSBlD-t? iCCSBH-07
iCCSBOB ECCSBOt SCCSB09 (CCSB10 ICCSB11
ES (99 ES 700 ES 713 ES 711 ES (90
4/12/86 4/12/18 4/17/li 4/13/S6 4/05/88
0-2 HO 11-12 12-H 12-H

M» M "'tis "I*. 'Mi.

ECCSB12-DJ ICC5B13-09/10 iCCSBH-Cl tCCSBM-02 ICCSB15-03
ECCSB12 ECCSB13 ECCSB14 ECCSB14 ECCSB15
ES 693 ES 696 ES (95 ES (94 ES 692
4/07/86 4/11/88 4/01/18 4/08/86 4/07/18
4-( 16-20 i-l« 18-2t 22-24
I C O 18.0 120 14.0 9.0
DPPER FILL S I C UPPER 5 i C LOVER

ECCSB15i-(U ECCSB16-11 (CCSB18-14
ECCSB151 ECCSBlt (CCSBU
ES 121 ES 106 ES 705
4/19/88 4/15/88 4/14/86
6-6 20-22 26-2J
10. 12 9.0 8.0

S i G

5HUOL4TUJ OtfiUlCS

Paenol
1,2-Dicklorobenieae
l,4-Jicilorobea»e»e
2-ljethyjpkenpf
4-letbilpteioI
2,Hiielbjlpbetol
Isopborote
iaebttaleie
2-§etb liapbtbalete
Dietbj pktkahte
fluoreoe
Plenantbrene
4ntbrascene
Di-r>-Butilpbtbalate
fluoraitkete
f Irene
Beniolallitbracete
Cnntene
bie 2-Etbiltei|l| Pbtbalate
2-litroaimie
3-litroaiiliie
4-litrouiliie
4,6-Diiitro-2-»etb|lpbetol
jj-IUrosodjpbetiluite
Butilbeoiflpktkalite
Di-t-Octil Ptialate
Beito b iluoraitkete
Bento k Fluorutkeie
Beoio a Fireie
Itdtnol ,2.3-cd)Pireut
B»ioU,b,i)Peryleie

..

..

.-
--

--
..

35 JIJd J
-.
29 J

330 .1 15 1 54 J
5< J

4300 1100 4B 620 E 2100 B
(H - «2 J
(20 - 50 J
230 J - 20 J
310 J
1310 110 J il j 10 J..
..
..
-.

--

370 J
300 J
280 ,1
120 J
19 ,1

'---' ill conpouide in all sanplet underient anilnis. If concentration

..
16 J

..
--
..
-.

3800 J
19000 J..
6400 J
5400 J
-.

3800
{ j

..

--

-- 48 J Ki <7 J
...
..__
..

II - - - uo J
..
*_
-.
..
•-

ie not listed, tbe coipouid lac tot detected above qoaitification detection

H/i
I/i
»/l
I/I
I/I
I/i
11/4
H/i
I/I
I/i
11/4
I/I
I/i
I/i 1900 B 2900 B
1/4
1/4
1/4
1/4
1/4 130 J
1/4
I/I
I/I
I/I
1/4
1/4
1/4
1/4
I/I
1/4
1/4
I/I

Hint
J Utimted lalue, or tbe report taloe it lett thin tke coitnct required detectioo liiit but ireater tkan tke guutificatioi detection liiit.
B Coipoiiid preieit at equal to or lese tint file tines tbe coiceitratiot present ID tbe field blaik.
I/I Jot aialyied. i .W1 , ,
R DniCiible. udicatei possible false gefatiie.
S i G Sand and Gravel Diit
IITEIFtCI Interface betieen sand and travel and loier confining unite
UPPER Upper confinnj Otit, usaalli tilti clai or claiej silt
LOIER Loier confinini unit, ierf bard silti clai
TlilSlTlOl Traiiitioial sequence of interlayered silti clai6 aid saide or
DPPER FILL uttrial tkat is filled ii beiuiiii at | round surface

travels
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TIBLE F-24

ISL/ECC PREDES1GK IIIISSTIG4T10K 4H4LJT1C4L RESULTS
SOU - ORG4J1C BESOLTS

Saiple b'unber:
Saiple Location:

OTR kuaber.
Date Saipled:

Depth Ft
Percent loiEiart

iidroieoiofic Oni t :

ECCSB184-02
ECCSB1B4
ES 116
4/19/88
2-4
S 5UPPER

ECCSB184-03
ECCSBIU
ES 711
4/19/88
4-6
S.05
UPPER

ECCSB1B4-04
ECCSB18I
ES 118
4/19/18
(-8
9.16imi

ECCSB184-05
ECCSB1I4
ES 119

IT1
12.94
OPFEI

ECCSB184-06
ECCSB184
ES 120
4/19/16
10-12
10.58
DPFER

ECCSB1BB-26/28
ECCSB18B
ES 114[lo«)
4/18/88
26-28
11.0

SI G

SCCSB18B- 26/28 ECCSB18B- 28/30 ECCSB19-13
ECCSB1IB ECCSB1IB ECCSB19
ES IHIted) ES115 ES108
4/18/68 4/18/88 4/15/88
26-28 26- 3D 24-26
17.0 H O 11.0

S 1 G TRUSIIIOH OPPER

(CCSB20-13
ECCSB20
ES101
4/15/88
24-26
14.0

SI G

ECCSB21-06
ECCSB21
EH191
4/21/18
10-12
14.0

Si G

ECCSB21-08
ECCSB21
EK192
4/27/B8
14-16
9.0

SI G

ECCSB21-11
ECCSB21
EH193
4/27/88
20-22
16.0

SI G

JuUTIU OlGlilCS iu(/k{)

Cbloroiethate
Broiotetbane
full Chloride
Cbloroetbaje
Hetbileie Cbloride
icetone
Carbon Disulfide
1,1-Iiicbloroetbeae
1,1-Dicbloroetbaie
1,2-Dickloroetbeie (Total)
Ciiorofon
1,2-Dicblwoetbate
2-Botatote
1,1,1-mckloroetkane
Carbon Tetracbloride
tiijl 4cettte
BrpipdicblaroKtbue
1,2-Dickloropropue
cis-l.l-Dickloropropeoe
Triciloroetkete
Dibrotocklorotetbue
1,1,2-Trickloroetkine
Bettete

33000

31000

240000

2400

- R
320 1

1310

1(00

1410

ISO

(40 i
14090

18980

51000

R
110 4

740

3 J

70 J
16

4 J
250 J
1500 J
2110 J

3400

(40 i

5200 i
5(00 i
2IOt J

39011 i

150080 J

390 J
1500
(ii J

1100 J
12001

55000

110

170 J
1(00
33000

1(00 J
14000

24000

- R - R

cis-l,3-|)khipropropene
Trus- 1 , 2-Iickloropropeie
Broiofori
4-letb|l-2-Peituoie
-leiatoae
etrackiproetkeie
,l,!,HetrioiIoroetbue
oluete
rklorokeiteie
tkimttete
tyreie

total lylenes

-

510*0
33*0 J

.-

12000
--

50010

-

4 7 0 4
32*4._

221 J
--

1110

-

240 j
2400._

2300
--

7710

..

120*0*
27*0_.

4410
—15010

-.

350 J
2(00*_.

--
--

170 4

..

(10 i

1(0 J

1901 4..
5000 4

..

31008 J
20004

...

(1104

25080 J

--

1700 - -

2100 J 1(0_.

1500 4
-_

5100 J

-

--

3*3 J 130 J 120 J
--
--
--

'---' 111 coipotidt ii all saiplee usdenent ualjsit. If concentration u not listed, tbe coiponnd us tot detected aboie quantification detectioi liiiU.
J Estiuted value; or tke report value is less tkai tbe contract required detectiot liiit but miter tku tke quaatificatio* detectioi liiit.
B Coipooid presett at equal to or less tbat five tines tbe coicettration present it tke field kluk.
1/4 hot ualyied.
t Dtosable. indicates possible false iefati>e
S i G Said ud Graiel hit
IITEIFICE Interface keteeei said aid (ravel aid loier coffining units
OPPER Dpper confinini lilt, usualli silti clai or claiei silt
LONER Loier cotfiiiif unit, very bird silti clai
TIIISITIOI Traititioul legiuce of itterlayerei silly clays ud satdc or (raiels
IPPII FILL lattrial tkat is filled it keiiuiif it iroud itrfue
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T4BLE F-24

ISL/ECC PREDES1GI IHESTIG1TIOI IIILTTICIL IESOLTS
SOU - ORG4IIC IESOLTS

Suple luiber
Suple location

OTR iuber:
Hate Saipled

Beptk, Ft:
Percent Boistare:

iydroi-eolofic hit:

ECCSE184-02 ECCSB184-03 ECCSB184-04 ECCSB184-05 ECCSB184-06 ECCSB18B-26/26 ECCSB16B-26/2B ECCSB18B- 28/30 ECCSB19-13 ECCSB20-13 ECCSB21-06
ECC3B184 ECCSB1II ECCSB184 ECCSB184 ECCSB1I4 ECCSBUB ECCSB18B ECCSB1IB ICCSI19 ECCSB20 ECCSB21
ES 716 IS 717 IS Til ES 719 ES 720 ES 714[loi) ES iHined) ES715 IS70I ES7I1 H791
4/19/18 4/19/18 4/19/18 4/19/18 4/19/18 4/ll/li
2-4 4-6 6-1 8-10 10-12 26-28tin ub y., kit m

4/18/18 4/18/88 4/15/18 4/15/18 4/21/88
26-26 2B-10 24-26 24-26 10-12
17.0 14.0 11. 0 14.0 14.0s i G rtiisiriox irrit s i G s i G

ECCSB21-V8 SCCSB21-1!
ECCSB21 ECCSB21
EK192 IH793
4/21/18 4/27/86
14-16 20-2'
9.0 16. «

S I G SI 6

SEIKOLITUF, OIGIIICS

Pbetol
1,2-Dicblorobmene
1,4-Dicblorobettete
2-letbylpbetol
4-flettyipbetol
2,4-DiteUilpnenol
tsopboroie
iipbtbalene
i-ietbiliapbtbalete
(ietbtlpbtbalite
Fluorene
Pbeatttbrete
intorancene
Bi-b-Butflpbtkaiate
Flooriitteie
Pyrete
Beiiolillitkraceie
Cbryiete
bis(~-Etby besyl) Pbtbalate
|-litroatl ite
Mitroni lit
4-litroui jne
4,(-§iiitri>-2-eethylpheiol
i-litroudippeiyluiie
SutilbeiJiIpatkalate
ti-n-Octli hbtltte
BeiJojblFloorattkete
ietJo|k)Fluorutkeie
Benio ijbrue
[tdeiolU.S-cdlPyreit
Mtio(|,k,i)Per)leie

1/4 - 1/4 1/4
1/4 1(010 I/I 1/4' 28000 2900
1/4 - I/I I/I
I/I - I/I I/I
X/i -- I/i I/I
I/I - I/I I/I
I/I - I/I I/I
I/I - I/I I/I
I/I - I/I I/I
1/4 - 1/4 I/I
I/I - I/I I/I
1/4 - 1/4 I/I
I/I -- I/I I/I
I/I - I/I I/i 250 JB ilO B
I/i - I/i I/I
I/I -- I/I «/!
I/i - I/I I/I
I/I -- I/i I/I
I/I - - I/i I/I
M{ :: \\ K' :: ::
1/4 -- I/I I/Ii/i - i/i i/i -- . -
i/i - i/i i/ii/t - i/i i/ii/i - i/i i/ii/i - i/i i/i
I/I - I/I 1/4i/i - i/i i/i

'---" 111 cupouds it ill tuples udereett uilysis If coacentration is tot lilted,
j Estinted nine; or tke report iilte it leu tku tke cottract required detectioi
B Coipoiid pretut at egul to or lets tku five tint tke cotceilrttiot preiett it

R htttble. indicates possible false tefatiu
S i G Sanii ud Gravel hit
IITEIFICE • Interface betieet sand aid travel aid loier cotfititi uits
UPPER Bpper coa/iiiaj hit, usuallj silti clai or clayey tilt
LOVER Lover coafiiitf nit, veri bard silti clai
TIIISITIOI Transitional sequence of itterliyered silti clays ud suds or travels
JPPER fill laterial tkat is filled it Mfiiiiu at irwtd surface

ii/i
I/I 9900 J
I/I 65 J
I/I
I/i
I/i
I/I
1/4
1/4
I/I
I/Ij/l
I/I
I/I 110 JB 3500 B 2000 B

I/II/I
I/I
I/I 70 J 25 J - 1300

\',\ - :: ii --i/ii/j
i/i - i - ii/i
B E ; E Ei/i

the conpoud lu tot detected aboie quutification detectiot litits.
liiit hit mater tku tke guttificitiM detection liiit.
tke field iiaii

...

...

...

...

...
-
._
.
.
.
-.
._

35 JB
_-

--

--1200 1300
! -- R -- R
! - t -- 1

- I 1
-- I -I

1 - 1 - t

--

E E



TIBLE F 24

ISL/ECC PREDES1GK IlfESTIGITlOI iHiUTlCtl IESOLTS
SOU - OIG1IIC RESULTS

Satpie luiber: ECCSB23-07 ECCSB23-10 ECCFB-01

BateeS,,pled: |(2,/,6 4(2,(.l 4/U/B8

Percent loiclure: 9.0 12.0 1.0
h'ldroieolotic Biit: S i G S I G

IOL'TIL* ORGI"""" iu j / ig j
JbioroieUue
Sroeoietbaie
rinyl Cbloride
Ikioroetbate
letbjlete Cbloride
icetote
;«rbor. pjsuifide - -- 1 4
[,l-Diciioro«tbeie
1,1-Dickloroethaie
l,2-Bickloro«tkeie (Total)
,'ilorofori
1,2-Bicbloroetkue
:-Butanoie - R - I
1,1,1-Trickloroetkue
larbon TetracbUride
lityl Icetate
ironodicblorotetbane
1,2-Dickloropropate
;is-1.3-Dickloropropete
rickloroetkene
librotockloroietkane
,1.2-Trickloroetkiie

:is-l,3-{ickloropropete
'rue- 1 , 2-Sickloropropeie
Ironofon
l-ietkyl-2-Pettuote
'-leiatone
[etrickloroetbeie
[,1,2,2-Tftracjloroethate
toliete 31 J
IklorobetMie
itiylbeitece
ityreie
'otal lylues

"---" ill cotpouodc ii all tuples uderieit ualysis If coocentratioo U lot listed, tbe coipouid ias tot detected above quantification detectiot lints
J Estitated value; or tke report iiUe is lets tkan tke contract required detectioi liiit but mater tbat tbe gtutificatioi detectioi liiit.
B Coipouid present it equal to or less tbat five tiies tbe cotceitritiot pretett it tbe field blitl.
1/4 Dot analysed.
I Otutable, iidicates possible false tejatue
S i G Said I Gravel Diit
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TIILE F-24

ISL/ECC PIEDESIGI IWSTIGIT10I IIILTTICIL IESDLTSsou - OIGIIIC iisurs

Suple tuber
Suple Location:

OTI Umber
Date Supled:

Beptk, Ft:
Percent (oistnre:

lydrogeologic hit:

ECCSB23-0?
ECCSB23
IS730
4/28/88
12-14
9.0

Si G

(CCSB23-10
ECCSI23
IS731
4/28/88
18-20
12.0

S I G

ECCFB-OI
FIELD ILIIl
4/16/88

1.0

SEHHOHTILE OIGIIICS

Fketol
1,2-Bicklorobentete
1,4-Dicklorobeiieie
2-ietbyjpketol
4-ietbyipbeiol
2,4-DiielhyIpbeiol
Isopboroie
iipjtkaleie
2-ietkvliapkthaiete
Jutbyipktulite
Flgorene
Pbeiutbrete
Intkraicene
Di-i-Iutilpktkalate
Fltorutkut
firene
Bei!ofa)ittkracete
Ckryieti
bis(2-Itbflbeiyl) Pktbalate

720

9(0 140

4-litrouliiie
4,6-BiiUro-2-Beti|lpkeiol
-litruodipbeiyluiie
iDtylbuifl»ktkiiite
i-i-Octil Hkalate
tuofblFlioraitkete
etioiklFliorutkeie
eMolajPvreie
idetod.JJ-cdlFyreie

oeuoii.k.ilPeryleii
'---' 111 cotpoiids it ill tuples uderiett ualysis. If cotceitratiot is tot listed, tbe coipouid us tot detected above qtantification detectioi lints.
J Ettiuted valie; or tke report lalie U lets tkai tbe coitract required detectioi liiit kit ireiter tku tke gtutificitiot detectioi liiit.
B Coif«ud present it egul to or leu tku five tines tke cotcettritioi pruett it tke field fcluk.
I/i lot itilyied.
R Dtdfible, itdicites possible false tefttive.
SI G Said I Gruel hit



TABLE F-2B
Page 1 ot

KSL/ECC PREDESIEN 1NVESTIEAT1DN ANALYTICAL RESULTS
6ROUNDHATEH - ORBAN1C RESULTS

Saiple Nutter:
Slop It Location:

On Nunber:
Date Sanpled:
Sanplt type:

ECCON01

E572B
04/25/86
DRILLER H20

ECCIttlA
ECCIW1A
EU781
04/27/68
EMI

ECCNH12
ECCHH12
ENSOO
04/28/88
GM8

ECCfiNij
ECCIW13
EH794
04/28/88
EMB

ECCIU13
ECCIUI13
EH796
04/28/88
(ISO

ECCHU13D
ECCHH13
EN795
04/28/BB
OUPL

ECCIW14
ECCNH14
EH7I3
04/2B/8B
6RAB

ECCHK140
ECCNU14
EH784
04/28/86
OUPL

ECCIW15
ECCIM15
EN7B5
04/27/68
ERAB

ECCIM16
ECCHllt
EN7B4
04/27/86
EMI

ECCIW17
ECCIM17
EH787
04/27/66
ER«8

ECCIWIB
ECChtie
EN766
04/27/86
ERAB

ECCnuuA
ECCIWI9A
EH797
04/26/68
GRAB

VOLATILE OREANICS (ug/11

Chlorotethane
Brononethane
Vinyl Chloride
Chloroethane
Ite thy I ene Chloride
Acetone
Carbon Disulfide
1,1-Duhloroethene
1,1-Oichlorotthane
1,2-Oichloroethene UoUl)
CMorofort
1,2-Dichloroethane
2-6utanone
1,1.1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Broeadichlorooethane
It2-8ichloropropane
cii-l.J-tichloropropene
Trickloroetkene
Bibronochlorocethane
l.l.Mrichloroettune
lenient
cu-l,3-0uhloropropene
Trans-l,2-8ickloroproptnt
Bronoiorn
4-Methyl-2-Ptntanone
2-Htunone
Tttrackloroethene
1,1,2,2-Ittracklorotthane
lolutnt
Cklorobtnzent
Ethylottitnt
Styreat
Total lylents

71

24

i

36

12000
11000

3700
72000
5300

-- R
14000

UOOO

2800
109 i

- R

3600

75 J

-- R

1800

7» J

- R

210

IS

- R

2 4

35000

- R
31000

11000

26

1 4

11000

7200 4 H 4 130 4 14 4

4 4

O.t 4

1200 J

850 J

2000 J

SEiUWLATlLE OREANICS

Phenol
1,2-tichlorobeniene
1,4-ticMorobenient
2-Hethylphenol
4-Hfthylpntoo!
2,4-Dintthylphtnol
Iscpaorone
Naphthalene
2-Hethylnaphthalene
Dittlwlphtnalate
Oi-o-8titylphthalate
bis|2-£thvlktiyl) Phthalate
Dintthyl Phthalate
2-Mitroaniline
1-Nitroaniline
4-Nitroaniline
4,6-Dinitro-2-Hethylphenol
N-Nitrosodiphenyla*ine

-

—4 4
22 1

—
—
—- R
~
— -

-

—S J
IS 41
™
—
—- R

—
— —

47

2fO
100
120
28

110
3 J

4? 1
57
-- R
- R
- R
- R
- R

10 J

19 4

26 B

—-- R
- R
- R

—- R

21 J

10 J

4 J
3 J

27 1

—- R
- R
- R
—
- It

J

4

26

—
—
—
—--
- 1

-

U 41
™
-- R
-- R
- R
—! - R

„

i J

37 48 21 B
•- --
— R
— R
- R - R

— —— R

3IC
i5

t J
-*

4 4 4 J
16 4B 13 4B 13 JB i: it
_. " ~~

~~ — - — ~ ~ I",

— " — -- r
— R -- R -- R -- t
_ - ...

K

•---• Al) conpound! in all sanples undernent analysis. If concentration is not listed, the conpound •» not detected above quantification detection liniU.
J Estiaated value; or the report value is less than the contract required detection linit but greater than the quantification detection lint.
F Conpound present at equal to or less thar. five tines the concentration present in the field blank.
N/A Nat analysed.
R Unusable, indicates possible false negative.



TABLE F-2B
Page 2 of 2

NSL/ECC PREOESI6N INVESTIGATION ANALYTICAL RESULTS
EROUNONATEIi - OREANIC RESULTS

Sacpie Nuttier;
SaipU Location:

OIK Nu«ber:
Date Sup led:
Saiple type:

ECCHK19H
ECCIMI19I!
EK798
04/26/68
GRAB

ECCNH20
ECCMK20
EN7B9
04/27/66
6RAt

ECCHH31
ECCIW2I
EN782
04/27/88
ERAS

ECCNN22
ECCHN22
ES733
Ob/03/86
ERAB

ECCHK22D
ECCKH22
ES734
OS/03/8B
DUPL

ECCHU23
ECCHN23
ES735
05/03/88
ERAB

ECCSUHP01
SUI1P
EH799
04/26/66
ERAt

ECCIW96

ES7J6
05/03/88
FIELD BLAJtt:

ECCIW97

EN732
04/28/88
TRIP ILAW.

ECCIW98

ES729
04/28/86
FiaO 8LANT

ECCIW99

EN790
04/27/68
FIELD BLANI

VOLATILE OR6ANICS (ug/1)

Chloroiethane
Brononethant
Vinyl Chloride
Chloroethane
Itethyltnt Chloride
Acetone
Carbon Bisulfide
l.l-Dichloroethene
1,1-Dichloroethane 220
1,2-tichloroethene (Total) 310
Chlorotorn
1,2-Dichloroethane
2-Butanont ~ R
1,1.1-Trichloroethane 360
Carton Tttrachloridt
Vinyl Acttate
Brocodichlorotethane
1,2-Dichloropropane
cis-l.l-Dichloroproptne
Trichloroethene 1700
libronocblorooethane
1,1,2-Trichloroethane
Beniene
cis-l,3-Dichloropropene
Tran(-l,2-Dickloropropene
Bronoforn —
4-flethyl-2-Pentanone
2-He>anone
Tetrachloroethene 110
1,1,2.2-Titracklorottham
Tolutne
Chlorobenzent
Ethylbenitnt
Styrent
Total lyltnes

100
27

26
210

3200

1600
16000
8904

-- R
13000

1300

- R

4304

7004

SEHIVOLATILE OREANICS

Phenol
l,2-Dichloroben:ene
1,4-tichlorobtnient
2-Hethyl phenol
4-Htthylphenol
2,4-Dinethylphenol
Isophorone
Naphthalene
2-Hethylnaptithalene
DiettiyiphthalaU
Oi-n-Butylphthalate
bis(2-Ethylhtiyl) Phthalate
Oi. ethyl Phthaiatt
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
4,i-Oinitro-2-Hethylphenol
N-Nitrosodiphenylatine

66

~

14
--

——
--
—
--

1

R
R
R

R

„

.-
5

6 41 24
—

—
..
— D _.

"

—

1 46 6 41

—
4
1 5 J

..
—

—
R

—
— — — *

U
- as

140
35
51
35

~~ 3

12
™ 4

16
1

—
..

-.

"

_. »

4 7 4

4

R

—
4
6
4
8
B _

—

R

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
If/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

-

—

25
—
—
--
--
—

•

K
R
R

R

-

—

IS
"

"

—

"

"

J

R

•—* All conpounds in all sanples underwent analysis. If concentration is not listed, the cotpound nas not dtttcted above quantification detection Units.
J Estinattd value; or the rtport valve is less than the contract required detection Unit but qreater than tke quantification detection Unit.
B Conpound present at equal to or less than fivt tints tht concentration present in the held blank.
N/A Nat analyzed.
I! Unusable, indicates possible false negative.



26-Jul-8

TABLE F-3

NSL/ECC PREDESI6N INVESTIMTIO* ANALYTICAL RESULTS
6ROUNDUAIER - CONVENTIONAL PARAMETERS

Page 1 ot 1

Saiple Nunber:
Sanple Location:
Control Nunber:

Bate Sanpled:
Sanple type:

CONVENTIONAL PARAMETERS <nq/L|

COO

TDS
TSS

ALKALINITY (as CaCOJI

NH3-N

CHL BRIBES

Saiple Nuaber:
Sanple Location:
Control Nunber:

Datt Sanpled:
Sanplt type:

CONVENTIONAL PARAMETERS |ng/L)

COD

TDS
TSS

ALKALINITY (as CaCOl)

NH3-K

CHLORIDES

ECCNK1A
ECCHN1A
A2640

04/27/88
ERAB

—
418
7B4

313

0.2

12

ECCIW19B
ECCNN19B

A2853
04/28/67

GMB

—
406
27 4

341

0.6

11

ECCHN12
ECCIWI:
A2854

04/28/88
ERAS

510

647
14404

255

5.6

75

ECCHN20
ECCIW20
A7846

04/27/88
EMI

580

773
72)0 4

1004

2.8

170

ECCHU13
ECCKN13
A2650

04/26/88
GRAB

140

795
47504

459

1.1

81

ECCNN21
ECCMK21 -
A2B41

04/27/88
6M8

100

431
4610 4

711

0.4

12

ECCHH13D
ECCNH15
A2851

04/26/66
DUPL

260

790
4560 J

460

1.2

76

ECCHH22
ECCHN22
A7858

05/01/88
ERA!

1600

598
28940 J

1507

0.3

86

ECCHN14
ECCNH14
A2648

04/28/86
ERAB

120

453
1400 i

495

0.6

21

ECCHK22D
ECCNN22
A2859

05/01/66
DUPL

1400

605
167204

1511

0.2

87

ECCNNUD
ECCNN14
A2649

04/28/86
IUPL

120

454
12104

451

0.6

21

ECCIW23
ECCHN2J
A2840

05/01/86
ERAB

1700

973
16900 J

1006

0.6

310

ECCHN15
ECCNN15
A2642

04/27/68
ERAB

160

460
1110 J

552

0.6

21

ECCSUHP01
SUMP
A2855

04/28/86
GRAB

110

647
12 J

147

3.1

29

ECCNN16
ECCNN16
A2843

04/27/88
EMI

210

750
25104

666

1.0

66

ECCNN96

A2B61
05/03/86

FIELD BLANK

10

—
3

—

—

ECCNN17
ECCIWI 7
A2844

04/27/86
ERAB

720

477
84804

1052

0.9

24

ECCNN96

A285o
04/26/68

FIELD KHK.

8

13

1

—

—

ECCIW1B ECCNiHA
ECCHNI8 ECCHN19A
A2845 A2857

04/27/88 04/28/86
ERAI ERAB

160 140

428 522
1960 J 2160 J

552 176

0.6 1.0

13 47

ECCIW99

A2847
04/27/88

FiUD BLANK

...

6

5

—

—
All paraneters in all sanples undtrnent analysis. If concentration is not listed, the paranettr cas not dttected above iostruntnt detection Unit.
Ettinattd value.


